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Foreword ' n 



The idea of this report was generated on a tour of a major eastern university The 
tour covered all campus buildings, from roof to basement. In the gttiaof the building 
Which might be termed. Old Main were rags tied around wpoden beams that 
support the roof. The rags in turn led to buckets. When it(fained, water leaking 
through the roof dripped down the beams to the'rags, which directed the flow of 
water into the buckets. During a rainstorm custodians would go to the roof periodi- 
cally and empty the buckets out of a window. This was how the academic en- 
terprise remained dry,. : 

\ When the tour described took place, the term "deferred maintenance" had 
barely been coined. But with or Without a name, what was occurring was the 
deterioration of one of the campus' major assets. Th§ institution was not on the 
borderline of survival. Rather, it was completing a major expansion of faculty," 
students, and.facilities. In fact, construction fences were still to be seen on campus. 
On the same tour, a stroll through the academic facilities revealed few classroom? 
in use. The resources of the institution did not seem in balance, for while new 
- buildings were going up, Old Mairt Was being kept dry by rags and buckets, and 
facilities across the campus were underutilized. 

Preliminary research showed that this campus was not atypical of other 
campuses throughout the nation. Once space is built, it is*forgotten about— left to 
the plant director to manage and to the facult^o fight over. In short, facilities rank 
lowwn the institutional agenda. 

To research the depth of the problem, its causes, and possible solutions^ visits 
were made to a variety of campuses— public and private, large and small— across 
\he United States. 

Campuses visited included Drexel University; Michigan State University; Ohio 
State Universjty; Point Loma College; Purcjue University; Rice University; Stanford 
University; Texas' A & M University; the University of Chicago; the University of 
Illinois at Chicago Circle and Champaign-UrbWa; the University of Nebraska; and 
the University of Redlands. " 

. Conversations were held with various officers at theseTin&itutions, including 
vice presidents for business, administration, and academic affairs; physical plant 
directory; and assistant physical plant directors for maintenance and custodial 
care. The project is especially indebted to the following individuals who generously 

• shared with us their information and wisdom: Theodore Simon, assistant vice 
president for physical plant, Michigan State University; Logan Council, former 

. director of physical plant, Texas A & M Univerafy; and Robert Burch, director of 
physical plant, George Washington University.\ * - 4 
This report is also indebted to,EF£s Amy Friedman and Ellen Bussard for . 
developing early drafts of the manuscript; Rhoda.Krausand Beryl Fields, who 
word-processed this document; and Nancy Ambler, who edited and produced the 

: final publication/The research.'phbtography, and basic writing was undertaken by 
EFL project director Sy Zach^ : '> 

J v,y Most importartt, we thank the'Carnegie Corporation for its generous financial 
Support, which made possible Caring for the Campus Physic^Plant. 
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Introduction 



A college or university campus is more than the sump! its buildihgs.'lt is the physical, 
expression o! the institution, its activities, and purpose. A campus provides a sense of place, 
a feeling created by the physical quality of its buildings, open spaces, landscaping, and 
setting—whether ivy-covered or urban gray r 

A campus is a specialized place and its buildings are designed to nouse specific functions. 
While no one facility is unique to higher education, it is the only enterprise in our culture that 
: brings, together in one place offices, libraries, classrooms, research laboratories, residence 
halls, theaters, gymnasiums, heating plants, and maintenance shops. (1) . ' * 

* • ' * : i 

. ■ , N The campus physical plant is inextricably connected with an institution's 
mission. Campus buildings house the activities of students, faculty, and adminis- 
trators. Equally important, tfe c'ampus creates an environment that nurtures reflec- 
*> tipn, the development of ideas, and intellectualand jDer^onalgrowth — the essence 
/ .of college and university missions. 1 * : . 
. ' ■ . The campus is as'much an institutional legacy as the traditions and educa- 
tionalprograms that are passed from generation to generation of Students, faculty, ' 
. and administrations. Historically, it has undergone change to meet new conditions 
■ $nd needs such' as those arising from new areas of study. Changes in £uildihig 
^technoiogy— from thelnfroduction of central heating and ventilation to gas and 
electric light tg elevators'to sophisticated cirmate control — have made possible 
new types of buildirfgs and ca^npas configurations. For example, until the r advent of 
gas lighting, libraries could not stay open at night, and large enclosed lecture halls 
were n$ t feasible until major improvements were made in fireproof construction as 
well as heating and ventilating systems. Changing teaching methods-^shifts from 
small recitations to large lectures to individualized language and computer 
courses— have prompted constructipn or renoyatioh of instructional space. Cam- 
puses will continue to undergo such change and' renewal to meet new technology *. 
* cal educational conditions. . - « | 

In the early days of higher education in the United States, stewardship oH / 
responsibility for the campus rested firmly with the highest officer of an institution/ 
The 1 727 statutes of the College of William and Mary give thio description of the 
president's role: - . • 

_Qcpcerning;the President— Besides learning, and an unblemished good life, care must be 
taken that he be a /nan of prudence, and skillful in business, and industrious and diligent in 

the management of all affairs He must provide in due time that the edifices be duly kept 

• up and repaired. (2) V ■ , .. 
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The State of r 
The Physical Plant 

CAMPUS CARE : ; ' ^ / 

The physical plant of colleges and universities is '•■ 
suffering from years of neglect, and the resulting 
deterioratiofvis nearing crisis proportions. If campus 
neglect is allowed to continue, the financial and edu- 
cational integrity of many highereducation institu- 
tions may also deteriorate; 

. v The buildings,, equipment, grounds, and hidden 
utility infrastructure that make up the campus physi- 
cal plant require four types, orf§vels, of care to keep 
the-campus in good condition, capable of meeting 
changing needs.- 

Custodial care is basically a housekeeping 
function, performed typically on a daily sched- 
ule. It includes sweeping and cleaning bath- 
. > rooms;iwashihg, waxing, or vacuuming floors; 
collecting trash from buildings, Walkways, and . 
grounds, and disposing of it; anclwashing win- 
dows and blackboards. 
Maintenanc&can be divided into two basic 
categories: routine and preventive. Rc>utine— or 
' corrective— maintenance includes fixing a bro- 
ken window, unclogging a drain, repairing a.roof 
when a leak has been discovered, and replac- 
injg a burned-out motor. Preventive mainte- 
nance, attempts to forestall the breakdown of 
equipment.or systems and the deterioration of 
materials. For instance/such maintenance can 
ensure that bearings are greased, preventing 
the breakdown of a motor, or that « roof is 
inspected, checking deterioration before water 
seeps into a building: In the area of grounds, 
preventive^ maintenance includespruning and 
spraying trees and shrubs, reseeding bare 
patches of lawn", painting benches and replac- 
ing missing slats, and similar tasks. Preventive 
maintenance is typically scheduled qn a recur- 
v ring basis. " j : 

Renewal and replacement covers the major 
J; overhaul and replacement of building and me- 
chanical components related to the expected 
useful lifetime of each, or to the upgrading of 
outmoded systems to current technologies. . 
Such care includes replacing plumbing and 
--.electrical components of utility systems, and re- 
' placement of floors, roofs; elevators, and heat- 
* : ing and ventilating systems; In the area of ; 
grounds, such care includes replacing dead 
trees and shrubs, and repaving roads and walks. 

These letrels of care are related. Neglect of one 
accelerates the need for another, and just 3s pre- * 
ventive maintenatpce can extend the useful life of a 



- • - .... v . . • - : ■ 
motor, its absence will hasten corrective and more 
expensive maintenance. All three levels of care have 
been generally neglected on college and university 
campuses for many years, resulting in a large— 
often unacknowledged— backlog of repair work. In 
addition, the normaf(and accelerated) useful life- 
times of many older buildings and their components 

. have reached their peak. Generally, the useful'iife- 
time of building components ranges from 15 to 50 
years, depending on the ijefn. These buildings and • 
components continue to operate, but on borrowed 
time. Renewal now must be accomplished at a time 
when institutions are increasingly hard-pressed for ' 

• financial resources. ' •* 

Space realignment, the fourth type of campus 
, - care, focuses more on the function and alloca- 
tion of campus space than on maintaining its 
structural integrity. Realignment is the mecha- 
nism through which an institution Veisponds to 
changing needs fo/facility resources by reno- 
• vating and reassigning them. It might include 
conversion of classroom space to offices or 
seminar rooms; conversion of a chemistry lab- 
oratory to a biology laboratory; or elimination of 
space that is unheeded, obsolete, or too costly 
to maintain. \ . ; ^ 
Space realignment results from program 
changes and required modernization, £nti 
therefore is not regujarly scheduled. If realign- 
ment calls for.conversion of an entire building for 
'another purpose, major building components < 
are overhauled and replaced as part of th£ 
program change. If realignment is minor, such 
as a.simple reassjgnment l of office space to a 
different academic department, naw paint and 
carpeting-may be the only requirement. 
.'• .: . . : ' .... : • : ••' ' •:. ' : ■■ ■ ; ; . f 

• v.. '•; • :, -. * , • - ■ ■' - ; •: 

UNRECOGNIZED NEEDS 

^Altljough those who use and those who are respon- 
sible for college and university facilities may be 

% ' aware of some facet of campus neglect, they do not 

/share a recognition of the magnitude and pervasive- - 
n&ss of the problem. Evidence of campus deteriora- 
v tion is not necessarily visible to the untrained • 
obseryer.^While peeling paint i^seen there is little 
understanding of the real causes of their implica- 
tions. Roofs and underground utility tunnels-r ":■ 
;r frequent locations of serious trouble— are not com- - 

..monly accessible. Other symptoms of neglect,- such 

- as the ungreased bearing that eventually failed and 
Shut off all heat and air to a sealed building on one* 
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modem campus, are-inherently invisible to most 
campus constituents. There are individual percep- 
■ tions that the campus is not in top shape, and 
certainly "deferred maintenahce" is a term widely 
used on campus. Becau ,9 it is jso widely used— 
and, depending on the usor, can mean anything 
from a leaky roof to a complete facility renovation— 
we offer tor-clarification the definition'formulated by . 
the Nebraska Legislature. .« 

• DeferredjTiaintenance shall mean any measure taken to 
correct structural or mechanical defects that would en- 
danger the integ rity of a building or its components or allow 
unwanted penetration of (he building by the outdoor ele- 

_ments, or measures taken to correct a waste of enetgy, 
including minor repairs, alterations, and maintenance 
painting, cost of materials, hiring of buildingjmaintenance 
personnel, and other necessaryexpenses tor the mainte- „ 
nance of roofs, exterior walls, retaining wglls, foundations, 
flooring, ceilings, partition^ doors, building hardware, 
windows, plaster, structural ironwork,,screens, plumbing, 
•heating and air conditioning equipment, or electric sys- 

' tems, butexcluding decoratjVe finish or furnishing, build- 
ing additions, or addition of additional summer-winter air 
conditions. (3) 

Through time, a "desensitization" to campus 
neglect develops, and few institutional officers are 
willing to face up to the a/legaticn that, as one plant, 
director asserts, "deferred maintenance is no more 
than planned neglect." Fewqistill are seriously at- 
tempting to correfct existing deteriorating conditions 
or provide for adequate camj^fs care in the pear 
future. Without recognition ot the need for campus . 
care, such action on their part will be unlikely. 
L nThe occasional dramatic incident stemming 
from campus neglect— such as, the sewer pipe that 
collapsed, causing a cave-in of the central quad- 
rangle, or thie broken valve that shut off all air to a 
hermetically sealed building, or thejeaky roof that 
caused thousands of dollars in new equipment to be 
ruined during a weekend rainstorm— is all too often 
-treated as an isolated occurrence and fails to 
prompt investigation into the causes. The scope of 
campus deterioration— bothlh physical and finan- 
cial team's — is neither well documented nor under- 
stood at most institutions. 



THE ECONOMICS * V 
, • OFCAMPUS DETERIORATION '" 

* Thq;e are two key ways of presenting the economics 
: of campus deterioration to institutional administra- 
•j tors, trustees and funders: in terms of depreciation of 
C < assets, or erosion bf^endowment; and in terms of an 
^r}>/f§ible and growing deficit. \ 



Institutions report at l^ast annually on the state 
of endowment furds, and their leaders pay a great: 
deal of attention to the status of Ihe endowmenT 
I ndeed.-size of endowment is considered a key indi- 
q9torof institutional health. The recognized endow- ' 
ment portfolio, however, covers only cash, stocks, 
bonds, and other assets such as real estate. / 

The physical assets of the institution its'elf— - 
'the campus and its facilifies^-are not similarly 
measured and reported. Because institutions for the 
most part do not intend to sell campus facilities, the 
current value of the facilities is not computed! 

Often the only time such a determination of 
value is made is when a building is used to secure a 
bank or government loan or when the campus insuF- 
ance policy is renewed. Nonetheless, the campus 
physical plant usually represents the largest tangi- 
ble asset of an institutiop, and deterioration of a 
campus reflects a reafjoss of endowment. 
. ' AnothepAray to consider the financial impact of 
continu^ffeferred maintenance and campus 
deterioration is to compute the real and increasing 
deficit it-is creating. However, like its impact on 
physical plant endowment! campus deterioration is 



rarely calculated and is not reported in annual finan- 
cial statements. Howard Bowen. R. Stanton A , ^ry 
Professor of Economics and Education at Claremont 
University, observes, "Governing boards and 
administrators . . . are not made aware of these un- 

* acknowledged costs when they are appraising the . 
condition of their institution's. A so-called balanced 
budget that may be a source of considerable satis- 
faction may not be balanced at all when capital costs . 

* are considered." ' * ' 

''Bowen terms this practice "offsetting deferred 
maintenance assets," and links the two concepts of 
accounting procedures andfleclining assets:. \' 

The costs of colleges and universities are mainly in' the -\ 
form of cash expenditures/which ar^ visible and easily 
recognized. They can readily be compared with cash rev- 
' eraes to reveaUhe condition of the budget. These cash 

* expenditures, however, sometimes fail to cover compl^e- 
ly one important type of cost, namely, the deterioration of 
assets wjien insufficient provision is made for their mainte- 
nance. Thus, when cash budgets are in balance, it does 

~~hot follow automatically that total costs, including the tost 
' of maintaining assets, have beerr fully recognized. What 
may be a balanced cash budget may prove serious jy but 
of'^ilter/The cash budget of an institution reflects/ tQtal 
costs only when enough money is being spent on mainte- 
nance orjs set aside as reserves to offset the deterioration 
of assets. (4) ; : . ;// ; 

Institutions have developed the practice o/^v *. 
ferring assets, assuming that the state government.or 
a private donor will provide the funds necessary io \ 
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.offset deterioration. This strategy has worked in the 

'past, but physical plarff needs were .not so grave as 
•;• those now requiring atteqtion. Bowen cautions,; 

"There is no guarantee that financial backing to off- : 
■■'V set asset deterioration is poised ready to launch a 

rescue oration." •:' > | : 



POOR UTILIZATION: 

AN INVISIBLE COST; \ 4 

, P6or utilization of campus facilities represents ' . 
another invisible cost to^olleges^rid universities. 
Every square foot of indoor space on a campus . 
costs roughly $3 per year to heat, light, and maintain. 

Instructional space costs the same, whether it is 
used six^hours per week or 30. Many institutions 
have unnecessarily spent$50 to $70 per square foot 
to construct space for a growing academic detri- 
ment, While paying operating costs for space as- 
signed to another department that has reduced its. 

"program but not its space. Toomany campuses ' 
operate more space than needed for their programs, 
spending money that coulc^be used for other pur- ^ 
poses. Not o^jly does the cost of poorly utilized • 
space fail to show up on institutional budget sKefeks 
but without any method of accounting, departmental 
users dee the space as beinc^free. For institutions . 
balanced on the borderline between the red and the 
black/inefficient use of spacfe i?an exacerbate finanr 
cial difficulties: 




On campuses across the Cnited States^ai "desensitlzation" to 



campus neglect has developed. Note the paint peeling on art 
studio c ailing (above), and missing bricks^ on • ornamental wall 
(below). 



The State of the Physical Plant ; 

THECOMPETmON: ; 
INTERNAL AND EXTERNAL 

To college presidents, trustees, and other jnstitu- . 
tional leaders, the condition of the physical plant is ' 
not as immediate as other probjems that compete for. 
their attention. When compared to chan^g ertrbll- 
ment patterns, financial aid requirements, faculty 
reduction, shrinking salaries, and library acqJisi- './ - 
tioips, the condition of the campus and poor utiliza- 
tion of facilities can se*m less urgent. In vievy of' 
these issues, it is unde.starTdable that administration 
could easily postpone detailing the kind of informa- 
tion that would dramatize yet another institutional 
problem. ; "V .. . > 

y From the perspective of physical planttlirec- _ 
tors, institutional officers do not p^sterious attention 
to the information that is volunteered"ttiem. The 
physical plant director at pne university reports that 
eactfyea'r he presents to his vice pr'esidenta list of ; \ 
necessary maintenance tasks that must be forgone 
. becausV of inadequate funding. This director sees 
act evidence that the vice president 0[ other ; s 'v( 
. decisionmakers positioned above him on ^or- 
ganizational chart are concerned about deferred 
maintenance. Physical plant directors across the 
country candidly acknowledge the problems ofde- 
terioration of their campuses, while vice presidents " 
and provosts at the same instjfutions claim there are ' 
no such problems. > : r -K"' 




Not knowing the staf6 of the campus may be a i 
superficially safe position, singe it precludes having 
to face yet another fundraising challenge. The posi-v ; ^ 71 
tion, however, is shortsighted - Governing boardSr;-v '; *?% 
and administrators must be encouraged £nd eduV^,-^.^ 
cated toVecognize the problems of deferred mainV ^ ;: 
tenance and campus deterioration, arid assume "r^f. : ;:^../.v 
sponsibility for maintaining and developing their V- f \. 
institutions. 1 , o - ' V' ^ • 

Figures available! from institutions that have , *" : ^- ; V''y^:- s 
tackled the problems of thephysical plant indicate ^ 
their magnitude/At the University of Nebraska, 
neglected or deferred maintenance isput at $21 ; ; 
millioa At a large eastern university/the figure is $1 7 -v.- 
million.- For one urtjan campus less than 20 years •.; /. 
old, $12 million in repair work is needed; Swarthmore 
College has completed an $8-mil(ibn fundraising / * 
campaign for'cannpus renewal. Yale University r&- 
cently allocated $50 million tjb reduce the backlog of 
maintenance. ; '^j^ .' x ; V/i ■ 

s ■ ' Such sums strain any institution's ability to gen- . ^ 
erate funds. Fqr example] the -university with the - " :f 
$ x 17-n»llion backldg, cited above, can "allocate only ;• 
$1.75 rrtflion for immediate emergencies. If.needecf ^ 
repairs are not made, and if custodial and main- ,' : :r 4± 

" • ' ' ■ ; l # \ ■" • ■* . ■• . ' t hT- - 

' '.. »■ : • ' 

With changing demographic patterns, competition for students is : ; . 
keen , and a well maintained campus can prove an important factor . : r . 
in admissions recruitment strategies. ■ \ \. 




tenancy care jcontinue at /educed levels, the real 
deficit that institutions are incurring will continue to 
increase as-problemstnultiply and grow into crises. 

The challenges that higher education will face 
as a result of changing demographic and enrollment 
patterns only compound the problems of the physi- 
• cal plbnt. Although student enrollment is currently 
.high at most colleges and universities, enrollment of 
traditional-age college freshmeTf is"p7ojectea to d e- 
crease by the mid-1 990s by 25 percent from a high' 
point in 1979. Even wjth increased college at- - -. 
tendance by older students, the Ford Foundation 
predicts *' . . . it is almost, certain that there will be at 
least 1 .7 million fewer students to fill existing places 
in colleges and universities/' (5). - , 

Competition for capable students of promise. . 
will undoubtedly be brisk at nearly all institutions, 
and the quality of a campus is a strong selling point. 
A1980 study by Cornell University's admissions of- 



fice fourfcMhaf a visit to its picturesque campuswas 
clearly the single most important factor influencing 
interested applicants^ attend the university. As a 
result of thf study, the admissionsbffice has redi- * 
rected resources to allow potential students to visit 
the campus. o 

A vice president of a major midwestern univer- 
sity states flatly, "You can't be'a class institution if 
you don't look like a class institution." Maintenance 
and custodial care requisite to maintain quality ap- 
pearance are important in attracting full-time as well 
as part-time students. For example, the academic 
vice president at a large urban university notes that a 
general level of dirt and trash at five o'clock has 
adversely affected enrollments his institution's 
evening divisions. Without resources to maintain the 
campus, institutions will not have the flexibility or 
capability to remain competitive in an increasingly 1 
competitive enrollment. ■ . 

\ : Y: ■ / . v'..'-' ■ ' : 



Why the Campus 

Physical Structure Has Deteriorated 
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The current condiftSh of the physical plant and jts 
deterioration have been many years in.the making, 
and problems have accelerated since'1 975 owing to 
inflation and soaring energy fcosts. However,. the 
ultimate reason these problems have been allowed 
to approach what on some campuses is an invisible 
crisis is that, as-one university physical^plant director 
puts if, /'We haven't committed ourselves to the in- 
tegrity 'of our buildings." 

LOW PRIORITY \ / ^ 

Theboard of trustees, president, and other top-level 
administrators determine — in the final analysis— the 
priorities of an institution They establish levels and 
expectations of accountability, determine budget al- 
locations and fundraising needs, and set up the 
decision-making mechanisms and organizational 
structures. Care of the physica^plant is very much . 
their responsibility, but abundan^evidence sug- 
gests that a major cause "of the cdrrehtdeterioration 
of canripus facilities and infrastructure-is the low 
priority assigned to facility well-being. 

* During the nbt-so-distant period of rapid expah-^ 
sionof campus facilities, administrative planning de- 
- partments .were established, development offices 
lauhched fundraising drives for new construction, 
arid trustee building and grounds committees over- 
saw campus expansion. Now that institutions have 



\ .• 
entered an era requiring prudent management of 

existing facilities rather than new major constructibn 
programs; planning offices have been decimated 
and long-range facility planning no longer exists. In 
addition, most trustee building and grounds commit- 
Jees have not assumed the less glamorous, but . 
equally\important, responsibility for facility manage- 
ment. During the expansion period, trusteeswith a 
background in real estate development arid con- 
stmctionygre actively recruited, Iri the current 
environment, people witf\such backgrounds are not 
being sought so readily, and development offers 
cannot so readily mount^apital fund drives wr 
maintenance, renewal^ndj^ignment^ypace in 
existing facilitidf^ 

Boaras of trustees aricTkey administrators often 
have not demanded from the physical plant depart- 
ment the same high level of management and ac- 

. countability they have from. other campus adminis- 
trative divisions. Setting lower expectations forthe 
physical plant department can only signawhat its 
performance is riot as important as that of dther 
departments. 
; Inadequate funds have'been allocated' for all 

"fourrequisite levels of campus care— custodial - 
services>m^intenance, renewal and replacement, 
and utilizatiorTFew4astitutions have sought to calcu- 
late adequate levels oYftJrRiing^r assess the effects 
of inadequate funding in these \ 
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assess realistic dollar needs and provide sufficient 

• fundS'in operating budgets and capital improve- 
ment funds demonstrates a low priority in facilities 
management. 

Trustees ar>d administrators have also been re- 

• luctant to examine 'the utilization levels of campus 
facilities and require efficient use of space. Until 
recently, most space needs of growing departments 
were met by new construction, and departments 
losing'students and funds were got required to relin- 
quish'space. This practice reinforced the faulty 
perception that space is free and permitted low * . 
levels of use to develop oh many campuses. 

Numerous institutional processes, which could 
be structured to reflect concerns for efficient man- 
agement of campus facilities, occur with little or no 
informatiqn from the physical plafcUJepartment. 
Methodslor scheduling and locatin^sdasses 
example, rarely include considerations bfefficjency 

r in building operations and maintenance, the physi- 
cal plant department, then, has financial responsibil- 

/ ity for space use practices, withouj the influence or 
authority to affect them. 



POWER AND POLITICS 

\ . : . ■ . . 

Organizational dynamics, the politics of space, and 
resistance to change have also played a role in" 
creating the current deteriorating state of the 
campus. Historically, the physical plant department 
has gone unrecognized as an important part of .. 
. academia, despite the fact that few departments in 
the academic enterprise have a larger staff or 

• responsibility for a larger share of the budget, ft is . 

* ironip that the plant department does not have more 
, politic^plout and support, since the two are usually 
" definecroy a department's size and budget. The 

question, then, becomes why is the physical pl^nt 

-not a viable political vehicle? 

'* The management of colleges and universities, 
like that of most institutions, involves internal politics. 
Power within the academic community lies with the 
faculty. The university exists for teaching, research, 
and public service — activities carried out by the 
faculty. As the services director^ the University of 
Chicago states,'" At Chicago; tlYe faculty is the 
University. "Top administrators/a*e usually drawn 

^(rom the faculty and therefore are not as sensitive to 
the importance of the physical plant. Their sym- 
pathies lie with the facirfty and academic depart- 
ments whose needs they understand and support. 

Academic officers sometimes suffer from prej- 
udice of lask. They perceive themselves as dealing 
with budgets, students, grarits, and contracts, and 
the plant directors as dealing with dirt, roofs,' : J 
sidewalks, coal, and oil. Physical plant directors. 



also do not.work in the/administration building. Their 
bailiwick is usually located on the outskirts of ^ie 
ciampus, anql few realize itssize, complexity, oj con- 
tribution to institutional operations. . , ' 

The plant director rarely mixes with those in top , 
administration— eitherinsideoroutside the work en- 
vironment:. Until recently, most plant directors 
worked their way up through the ranks of the plant 
department of either a college, industry, or the mil-* 
itary, and have technical rather than liberal arts twin- 
ing. They often hail from a different socioeconomic, 
background than dothe vice presider^s, deans, anjd 
analysts in administration, are not currently mem- 
bers of the same social circle, and have little 'real 
oppprtunitylojqbby informally for their require- 
ments. As one director of physical plant says, "We 
have plenty to offer about using space, saving 
energy, and reducing vandalism, but nobody asks 
us." - ' 

Such isolation almost guarantees that the state 
of the campus physical plant is not one of the mo§t 
important institutional concerns. The physical plant 
director.has not traditionally pl&yed a role in either 
foivmal or informal institutional decision-making. In 
shohv formal and informal barriers have developed 
— albeit inadvertently — to obstruct serious under- 
standing of physical plant needs. 

• A v . ... 

RESOURCE ALLOCATION: , * . 

^POLITICAL PROCESS ' : 

. Academic officers define the plant in terms of the 
quality ofthespace and how well it works in support 
of teaching and research, not in terms of building 
elements. Therefore, suggestions of majofij^Jing 
allocations to bring gilding elements opto plrlose^ 
in the competition" with academic funding for pro- ':■ 
grams and faGuTfy salaries. 

John Millett r jDresjdent emeritus of Miami Uni- 
versity and chancellor emeritu&of the Ohio Board of 
Regents, observes that colleges and universities 
see themselves as preservers, transmitters,' and 
advancers of knowledge, and as such act rationally 
in the distributionibf resources. However, mosf cbl- 
leges and universities have never actually defined 
the rationale for resource allocation. The budgeting 
and resource allocation process is ao exercise in • 

' power. 

How do provosts and business officers decide 
on allocations for the physical plant department? 
Their answer is^We look at what they request, and 
we look at what we have, and we work it out/* If asked 
what rationale or funding formula approach is used, 
they repeat, "We work -out." Plant directors, 
explaining how their budgets are provided, state 
simply, "They give me alump sum." This. dialogue/ 
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offers some insightlnto the resource allocation 
process. . V c > ' : • ' , • " 

; . The plant'di rector is told, "You [know your needs^. 
best.rbut beneath this "r^assiiring *responsejs;a^ 
subtle attitude of passing the buck. Top administra- 
tion also knows the plant director will take wfjat he 
can. get. What choice does he have? 

All responsibility does not lie with the adminis- 
tration, however, for power and budgetary politics 
are a two-way street. Results are dependent on the 
quality of the interaction"between plant andxentral 
administration^ 



PLANT AND MISSION: 

A POINT OF VIEW 
• 

A chief stumbling block in communication (and 
therefore funding) between the physical plant de- 
partnr\gnt and centfafadministration is that the two 
view quite differently tha relationship between in- 
stitutional plant and mission. / 

The plant department sees itself as directly sup- 
porting the mission by housing it. Plant department 
funds are expenfcted'in servicing and maintaining an > 
'ehvirorimtent that natures teaching, research, and ' v 
public service. The institutional view (which parallels 
. the academic view) sees the faculty as carrying out 
the mission^using appropriate resources, includjng^ 

facilities. ~ — ^ 

. Both perspectives are correct, but in communi- 
cation of need and focus of priorities, they are very 



(Figurel.) 
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different. Facilities rank lower on the list of adminis- 
tration priorities because administrators are looking 
at a number of issues. By definition, however, the 
plant director's principal concerns are the operation 
and maintenance. of buildings. When the plant 
director says, "You can't cut my budget any 
deeper," administration hears "wolf.' 1 ; :. iv 



TERRITORIAL TENURE 



Space allocation on campus is 'one of the most zeal- 
ously guarded department assets, andjjsxealloca^ 
tion is a political minefield. "Territoriallenure" is* 
how one administrator-descfiBes the unstated 



A paradox in academe: the neoclassical form often associated with 
the academy sits surrounded by crumbling bleachers, onp mani- 
festation of the low priority afforded the physical plant. 
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apace policy at his institution/At major universities + 
especially, considerable segments of instructional 
spaccare "owned" by departments and n^ver enter 
the registrar's.pool of space^ Departments xetpin 
their space, even if enrollment in courses drops and] 
the size of the department decreases/The cumula- 
tive effect of this unwritten policyin.elfect at most 
institutions is underutilization of facilities. 

The pbwerof spadial politics is well illustrated in 
the reflections otone . academic vice president on 
the situation at his university: 

♦ ■ „ # , ■ 

Let's assume we could let go of twelvS buildings, and 
relocate those people at a one-tim^.jcost of a million 
dollars. By condensing our operations, we could save 
$600,000 a year in operating costs— an effective payback 
period of 1:4 years. N$ver mind the potential income from 
sale or lease of those twelvgHauildings, we'd never do it. 
Even though the deans kno^the excess buildings are] 
costing tbem money, they won't deal with the faculty. It's too 
hot an issue. ' 

•a 

Many administrators maintain such a laissez- 
faire policy. The path of least resistance is due, in 
part, to the lack of political clout granted the physical 
plant department and the "free cost" of occupying 
space granted to academic departments. 

PAST BUILDING PRACTICES: ' 
TODAY'S PROBLEMS . 

Of the four'levels of requisite campus physical 
care — custodial services, maintenance, renewal 
and replacement, and utilization— the need for 4 
custodial services remains constant throughout the 



/lifetime of a building. Maintenance and renewal" 
needs; however, incre&se as' a building ages, and^ 
herein lies a key problem fop America^ campuses 

: today., ; ' , ,. v - * v - ' . 

\ ' Of the approximately 2.2 bjllion squareieet of 
building space on campuses in the United States, , 
over half has been built since 1960. Over $0 percent 
of the total space has been built since 1950. 
Although buildings constructed before World War II 
have a life expectancy of close to 50.years, postwar 
structures were designed for a normal life of only 30 
years. Even when constructed with quality materials, 
newer buildings.have a shorter life expectancy than 
prewar structures. For example, older gear-driven 
elevators give approximately 40 years of service, 
while today's hydraulic lifts give 25. Older slate roofs 
last about 50 years^ but today's flat felt roofs last only 
15 years, Thus, a building constructed in 1940 with B 
gear-driven elevators and one constructed.in 1955 
with hydraulic mechanisms both need elevators re- 
newed. A 1 931 building with a-slate roof and a 1965 
building with a felt roof both need new roofs. ' 

The issue of shorter life expectancy for post- 
1950 building components is compounded by tHe 
fact that much of the existing campus infrastructure 
— steam tUnnels.and other utility lines— was built in 
the 1920s and '30s, and is also due for reriewaLFor 
example, the life expecf&noyjDf cast-iron pipes com- 
monly used in the 1930s is 50 years, ana their life is* 
now over. 

' The period of rapid campus expansion nation- 
wide from the 1950s through I the early 1970s had 
additional effects that have further hastened the 
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needjqr replacement and renewal. First^the.cost of 
projects escalated between thejime capital 
budgets were established and the time of actual ■ 
construction. Because of high inflation in the con- 
structionlndustry (higher than general inflation)? in- «■■ 
Btitutions found themselves getting lesg and less 
building value for their dollars. Between 1967 and 
1974; for example, while spen&ing for new construe: 
tipn was fairly level at $3 billion annually, spending in 
terms of constant dollar value had decreased by 38 
percent. Inflation put enormous pressure on plan- 
ners, architects, and contractors to meet program 
and facility specifications by making compromises 
both in materials and in construction specifications. 
.Administrators, understandably, were more con- 
cerned with retaining a new building's program 
components (x number of laboratories, for example) 
within original budgets than with the lifetime cost of 
maintaining the building. 

Furthermore, academic buildings generally 
were constructed using cash grants, gifts, or capital 
appropriations. Other buildings, such as athletic and 
residence facilities, generally were constructed , 
using local bond funding. While the latter fundin'g ; 
required financial reserves to cover maintenance, 
no such reserves were established to -maintain the 
academic buildings. Therefore^campus classroom 
facilities tend to deteriorate, while preventive 
maintenance is afforded auxiliary structures. 



Renewal and replacement is now. crucial for old and new campus, 
building systems. Note damage on older slate roof (below), and 
newer flat roof (left). 



(Figure 2) 



Plant fund expenditures for buildings in actual 
and donstant dollars FY 1 967-1 974 



Fiscal Year 


Amount (in millions) 




Actual 
dollars 


Constarit 
dollars 1 ' 


1967 


2,959 


^2,959- . 


1968 


3,157 


• 2,942 


1969 2 


3,185 


2,758 


1970 


!' 3,174 


. * 2,560 


1971 


3,143 


2,333 


1972 


3,179 


'2,182 . 


1973 • 


2,840 


1,835 


1974 3 


3,020 


1,827 




iQonstant dollars in 1967 prices. 
2^modnts estimateo. 
sprelfminary data. 

Note. — Included with plant fund expenditures for buildings are 
additions by gift-in-kind'from donor arid by reappraisal of building 
value and other additions (these expenditures are generally less 
' than to percent of the total). Included in building expenditures are 
expenditures for fixed equipment and for other improvements 
such as utmty lines, landscaping, etc. 

Source: U.S. Department of Health, Education and Welfare. 
Office of Education, Financial Statistics of Institutions of Higher 
Education: Property, relevant issues. 



Another consequence of the enormous growth 
in the general construction industry nationwide dur- 
ing the 1 950s and '60s was the massive demand for 
the construction labor force— demand which could 
not be met by then-existing labor training programs. 
As a result, many buildings, inoluding campus facil- 
ities, suffered from poor construction workmanship 
and knowrhow. Colleges and universities at the time 
were under severe pressure to expand, and often 
could not or did not enforce quality control stan- 
dards. Givjpn an unpleasant choice of rejecting poor 
quality work and being unable to house and provide 
classroom space for students arriving in the fall, 
or accepting poor quality work and being able to - 
accommodate the students, institutions chose the 
latter option; Acceptance of poor quality work 
voided the warranties on construction. ? ' i % 

Horror stories about the failure rates of relatively 
new buildings abound. A study of 163 college and 
university buildings in California, two to fifteen'years 
old, revealed that one-half had a history of \ejaky 
roofs. In another study, fully one-third of 1,000 built- 
up bonded roofs were reported to be in trpuble ■/ 



within one year of completion. (6) 
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In addition, physical plant directors unanimously 
reported that newer campus buildings are pnore ex- 
pensive to maintain. This condition is in part a result 
•of lesser quality materials and poor quality workman- 
ship in construction, but it is also due in part to the 
new buildings' vastly rriore complex mechanical - 
systems— especially heating, ventilating, and air 
conditioning. These systems need frequent care 
provided by workers with specialized skills. 

The upshot of these forces is that campus build- 
ing components and systems —both new and old- 
are in need of renewal and replacement*. Decisions. 
*and circumstances surrounding building construc- 
tion in the 1950s and '6vjs have resulted in a greatly - 
increased need for budget allocations to maintain 
and preserve.the campus physical plant. 



REDUCTION INPHYSICAL PLANT 
BUDGET ALLOCATIONS 

Over the past decade,,the physical plant depart- 
ment budget — as a percentage "of the total institu- 
tional budget — has remained reasonably constant. 
However, this apparent stability is only superficial 
and masks a marked decrease in real budget alloca- 
tions for physical plant care. 

A common perception among institutional 
administrators is that skyrocketing utility costs have 
affected budget allocations to most parts of the 



(Figure 3) 



institution. As one university provost reports, "Utility 
increases are coming out of future academic 
increases. ".hfdwever, analysis of proportional , 
budget allocations shows thai utility 'increases in 
general have come almost totally from allocations to 
all other items within the physical plant budget 
oategory. , 

^ , ' The University of Illinois conducted a studyxDf 
its plant spending patterns as part of a larger 

' analysis of physical plant needs. The patterns reveal 
clearly how the coupling of rising energy and labor 
costs resulted in large-scale reductions in person- 
nel—reductions that translated directly into dimin- 
ished maintenance and services at all levels on 
oampus. 1 

Between 1971 and 1978, as figure 3 shows, the 

. physical plant budget of the University of Illinois 
remained reasonably stable as a proportion of the 

: total institutional budget — 14.3 percent in 1971, 12 
percent in 1974 and 1975 and 13.4 percent in 1978. 
With a seemingly stable budget allocation, one 

' would assume that the physical plant department 
should have been able to maintain the campus at a 
steady level of servicepver the years. It was not. To 
understand why, it is necessary to look more closely 
at the overall facts. / . 

Figure 4 shows the increase in square footage 
for the University of Illinois, as well as the cost of 
operating the plant in both total dollars and dollars 



Physical plant budget as a percentage of university budget funded by state 
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Comparison of total plant operating costs, cost per gross sq. ft. and square footage 
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per square foot. Total plant budget e*Qendtures 
grew by 74 percent, from $24.8 million to!&3.2 
miilion, over the eight-year period, while overall 
square footage increased by just 'over 10 percent, 
from 12.8 million square feet to 14.1 million square j< 
feet. Although the allocation refunds seeme&to rise 
steadily, on a sguarefoot basis, tHe amount spenf on' 
maintaining the campus actually dropped between 
19X1 and 1974. ■ 

Figure 5 shows how the University of Illinois 
plant dollars shihed during the eight-year period. At 
the Champaign-Urbana campus, the categories, of 
Superintendence! Janitorial, Building and Grounds 
Maintenance, ana Renewal and Replacement were 
cut from a combined 59 percenrtotal of the plant ■ 
budget to 46 percent by 1978. This occurred while 
the allocation for energy rose steadily from 25 per- 
cent to 43 percent. 

* ■ i y 

(Figure 5} • * 



At Chicago Circle, percentage expenditures 
were cutalmost uniformly across the board. The 
energy category represented 3fe.8 percent of the , 
budget in 1971 and 47.9 percent in 1978. The main- 
teharjpe oategpries were cut from 46.7 percent to s 
38.8 % percent of the total plant budget.'. \ - 



CUTBACKS IN PERJ 

The statement that Jfiyher education is labor inten- 
sive has traditionally referreg only to the faculty and 
support staff needed tocafryout teaching and re- 
search. The physical plant department has nbt usu- 
ally, been included in the assumption, primarily be- 
cause of its low visibility on campus. However! as 
Figure 6 illustrates, plant operation is indeed very 
labor intensive" • " \ 

With the exception of purchased utilities (elec- 



\ 



Percent breakdown of expenditures by operation and maintenance function at the 
University of Illinois Champaign-Urbana Campus: FY 1 971 -1 978. 



Budget Category 


fyViV 


VY72 


FY73 


FY74 


FY75 


' FY76 


-FY77 


FY78 
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q&M-' 


' 59.4 


56.6/ 


57.1 


56.6 


50.9 


' 50.5 


47.8 


46.5 


utiiiti^ 




24,9 




293 




37 3 




41 r8 




Miscellaneous/ 

• . k 


* 15.7 


14.9 


13J6, ' 


12.6 


11.8* 

»' 

i 


■ \ ■. 

12.0 . 


10.4 


10.0 


• TOTAL 


1 . • ■ 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 

1 



1 04M includes: superintendence, janitorial, building maintenance, renewal and replacement, and grounds maintenance. 

2 Utihties includes utilities purchased and utilities power plant. 

3 Miscellaneous includes: security. f;re protection, transportation, and other items . 
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tricity and gas), labor consumes the majority of the 
plant dollar (83 percent of the superintendence bud- 
get and 94 percent of janitorial funds at the UnL- 
. versity of Illinois are spent on labor). The majority of 
the cost of renewal and replacement, listed a§ con- 
" tract services, also represents expenditures for * * 
labor. \ s 
• Yet it was in labor that the University of Illinois 
physical plant'department had to make cuts in order 
to accommodate the increase in hourly labor costs 
and absorb the increased energy expense item. 
Between 1971 and 1978 the university decreased its 
labor force by 24 percent— 545 plant employees- 
while „the combined hourly cost of labor rose by 33 
percent as, Figure 7 illustrates, the decrease or sup- ( 
posed savings in labor was^still outstripped fey in- 
creased labor costs. The case of the Universfty of 
Illinois is not unique. Rather, it presents a clear 
picture of what ftas happened to plant budgets at 
institutions across the country. 

As Bruce Wiggins, services director at Stanford 
University, observes, "We used to have a full crew of 
painters, carpenters, upholsterers, and even a win- 
dow shade man. All of them disappeared through 
budget adjustments and forced sayings."* - \ 

As the number of skilled craft employees has 
been reduced, so has maintenance. Planned main- 
tenance of roofs, motors, and steam and electrical 

• Jines is not carried out. Maintenance has assumed 

an emergency status, and for lack of personnel, 
potential problems are discovered only after they 
, become real problems for the users of the building, 
that time, it is necessary to spend thousands of 

• dollars replacing whole systems. Routine inspection 
could have identified and solved potential problems 

' at far less expense. 

Based on a 1971 level of operations and mainte- 



(Figure 7) 
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nance, the University of Illinois had, by 1978, under- 
spent by $8.6 mulion. As figure 8 illustrates, just to 
. . maintain the campus at the 1971 level and keep up 
with rising costs, the university should have spent 
$49.4 million rather than $40.8 million. 

Claremont's Hbward Bowen notes the ''cyclical 
• pattern of undermaintenance in lean years. and of 
partial catching up in godd years." However, it is far 
more tempting during more prosperous timesto 
strengthen instruction, student activities, research, 
and services, While postponing maintenance for yet 
— pother year. Deferred maintenance exists even in 
ina best of times. According to Bowen, "In periods of . 
inflation, the problem is intensified. Each postpone- 
ment increases the eventual cost." ^/ : 

What Needs to Be Done? 

As we' have seen, the campus physical plant is 
plagued by deteriorating facilities and inadequate fft 
between those facilities and institutional programs. 
To solve these problems, the issues underjying them 
■j* must first be addressed. To reiterate, these issues 
include: • . .' .a 

□ lack of integration of physical plant concerns 
with the broader mission oj the institution 

*□ low priority given physical plant needs-by in- 
stitutional leaders 

□ isolation of the physical plant director from in- 
stitutional decision-making 

□ lack of top administrative awareness of requi- 
site plant financial allocations, resulting in insuf- 
ficient funding allocated for physical plant care 



'.'Decrease" in labor outstripped by increased labor costs. 
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J2 o inadequate management of the physical plant 
" 'department 

Q jrtefficient utilization of existing facility. 

„ . * ■ ■ ■ ■ . 

Once these issues are addressed, facility plan-" 

ning can occur in the context of academic planning. 
. Facility requirements— translations of academic re- 
quirements—are ultimately derived from the mission * 
of the institution. Therefore, logical facility planning 
cannot occur % unless the institution itself»knows 
where it is going academically. Facility planning re- 
quires ah aligning of space and program, a determi- • 
nation of those buildings in which the institution 
should reinvest. It does not make economic sense to 
invest large sums in what is currently the Modern ■ 
Language Buildirig'if enrollment in that discipline is 
steadily declining and the job market for graduates^ 
• iff that field is bleafCl^the facility may be worth * 
/investing^ to house an expanding discipline sucii 
as cqmpiufer science. / 

Academic planning requires that a college or 
university examine the consequence of societal 
needs and institutional mission and resources. The 
following questions rrfay be useful as a first step'in - . 
integrating academic and facility requirements. 

□ * How will the mission of the institution change to 

meet societal needs over the new five, ten, fif- 
teen, and twenty years?- 

□ What changes will be made in existing pro- 
grams and acadertiic disciplines? y 

□ What is the projected impact of inflation 01* the 
institution's budget — tuition and fees, outside 

. income, faculty salaries, cost per student, phys- 
ical plant care? 



£}\ What are the enrollment projections or targets, 
and how are they divided among disciplines? ' 

% □ What facilities will beneeded to support pro- 
'': jected programs at their projected enrollmfent 
" levels? What proportion of these facilities 
should be general purpose space and.what 
proportion should be specialized space? 

□ What amount of physical plant square footage 
should the institution be operating today? 

□ How much will it cost to upgrade campus farifli- 
* ties to adequate standards? What amount of 

funding can the institution now afford for physi- 
cal plant improvements, and what level of addi- 
tional fundraising effort is required to upgrade 
- - the piant to accepted standards? 

□ How is the physical plaht department operated 
now? What are its areas of responsibility, and 

^ does it have the financial and personnel re- 
sources to carry out its responsibilities? Are 
there organizational impediments to effective 
plant operations? f 

□ What services does the physical plafttdepflrt- 
ment provide? Are they sufficient and feasiDle? 
What would be the impact on the campus if they 

r were discontinued? If services were added? I? 
some services Were contracted out? 

□ What would be the effe$ on buildings, campus? 
and ultimately programs if the physical plant 
continued to operate as it has in the recent past? 

□ How are decisions about the physical plant 
made now? Are they integrated with other in^ 
stitutional decisions? How are the registrar ^ fac- 
ulty, continuing education department, and 



(figure 8) 
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Academic planning— an understanding of the college or university 
mission and projected enrollment/services, and facility require- 

^ents-r-is necessary before physical plant issues can be properly 

' addressed. . /■ 



□ 



other administrative departments involved— 
formally and informally— in decision-making re- 
garding the physiooi^lant? | * 

Should all areas of the campus be maintained at 



the same level of service? If different arpas were 
maintained at different standards, how would 
the institution be affected? Who would make 
these decisions and on what basis? j 

Underlying physical plant issues nofo address- 
ed— and academic planning integrated with facility 
planning— what positive steps cin be taken to up- 
grade the legacy represented in a sound campus 
facility? We offer here strategies and vfairking tools ; 
developed by college and university administrators 
ar\d physical plant directors across the country.. 

" * \ ■■ ' .•''./"•. ' . ' • -r\ •'>.'•'' ' ; ■ 
□ v Establish a Facilities Planning Group— a small, 
' ongoing working committee comprised of ad- 
• ministration, faculty, and physical plant rep- 
resentatives. The gcoup can be an effective 
mechanism in working toward overcoming the - 
political isolation of the plant department within 
• the larger institution. W . .• 

*[p Secure the commitment of top institutional ad- 
ministrators and trustees>A special "Memoran- 
dum to Trustees" is included jp this report to 
- help ensure their leadership iri caring for the 
campus physical plant. It is also essentialjo 



CARING FOR THE CAMPUS PHYSICAL PLANT 



secure the commitment of the entire univer^u*-^^ 
f * community— faculty, students, and alumni. A 

campus tour can help in this endeavor to secure " 
the comnrwTieht of these varies campus con- : 
. stituents. Ensure that the missionof the institu- 
' tion and the physical plant are clearly linked — a 

• treasure that will help gain the support of the 
physical plant department. □ 

□ Undertake a physical plant audit to assess the 
condition of each campus building, the 
grounds, and the support systems (e.g., heat- □ 

• ing and ventilating) that allow the institution to " : 
function. ' 

q Based on data collected in the audit, determine 
adequate funding levels for building renewal o . 
and replacement, and custodial and mainte- . 
nance care. Budgets should reflect short- and / 
long^Terrri institutional goals. 



'department. Setting objectiyes.for work, es- 
tablishing training programs and advancement 
incentives, exploring contracting services, and 
improving communications between plant de- 
partment and its constituents are^ong the w 
avenues that can lead to better management. 

Improve utilization of campus facilities. Ex- v • 
amine the fit between programs and facilities, m 
then allocate and schedule space accordingly; 

Institute a comprehensive energy management 
program on campus. Conduct an energy audit 
similar to the facHittes audit, and implement con- 
servation and management strategies accord- 
ingly. Remember that campus maintenance is 
reflected in corresponding campus energy 
management. *^ • , 



□ Improve management of the physical plant 



These working tools and strategies, explored in 
more detail, constitute the remainder of this report. 



Working Tools and Strategies ' 

for Improving Campus Care and Management 



The blend of institutional mission, administrative 
structure, physical plant, faculty, and campus char- 
acter does not lend itself to a single approach to 
facilities management and planning. Some colleges 
and universities across the country have developed 
programs for improving care and management of 
the campus physical plant. We present here a col- 
lection of those tools and strategies that address 
common problems and can be easily adapted to 
rpeet the needs of diverse institutions. 

THE FACILITIES • i 

PLANNING GROUP > < 

-A small, ongoing, worl<ing 'committee of top adminis- 
trative, academic, and physical plant represent^ 

tivescan be an effectiye mechanism for overcoming 
the political isolation of the physical pl^nt depart- 
meht.'ThTs committee, -as' Figure 9 illustrates, njjght 
be called the Facilities Planning Group, can be a 
planning group charged Mh Integrating institutional 

m needs over the next \O to 25 years in terms of aca- 
demic program, plant, and resoi^ces necessary to 
carry ouUhe instiiutionalmissiort * v> t. 

The Pfanning Groups-reporting to the presi- '-\ 

" dent— will be responsible for defining the mission of 
the physical plant so that it supports the* mission of 
the institution. Members of the Planning Group 
should include the chief business <Mcer^ndf6r a<^ 
ministrative vice president, the physical 
tor, and a highly respected faculty membe^ 
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group is chaired by the faculty member, if will have 
greater credibility and support among other mem- 
bers of the academic community. Inturn.it will be the 
forum at which the needs of the physical plant are . 
V presented and strategies are developed for dealing 
v > with those needs. After campus care and use goals 
a and strategies are developed, the group will alsobe 
f C the body to oversee their implementation. : 

' ^ the Facilities Planning Group wiN not only pro- 
~ vide the physical plant director vyith the opportunity 
to "make his case," but it will also help increase 
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i 



understanding of physical plant needs and build 
sup port for the plan( p.ir ,ng admir ^irators and ac a- 
demies. Finally, as the group advocates'raising the 
priority accorded to the physical campus, it will.de- 
mand a higher level of manafjement performance , 
and acfcountability frorcfthe physical plant director. 



A CAMPUS TOUR ; 

Probably the greatest stumbling blocks to improving 
care of the campus are poor understanding and 
communication of the magnitude of deterioration, 
and the cost of poor utilization of facilities; A tour of 

Jhe campus presents an opportunity to demonstrate 
the impact of neglect at all levels of care, provide 
information oh the costs of needed repairs, and point 
out potential savings possible through improved" 
utilization of facilities. 

The campus to^jr should include what might be 

, called the invisible'campus— areas not usually seen 
by anyone except plant personnel— roofs, utility tun- 
nels, central heating plani.and trade shops. A com- 
prehensive tour should cover both the most basic 
and complex issues. 

Members of the trustee executivk-committee, as 
well as members of trustee committees charged with 
responsibility for buildings and grounds, should re- 

The "hidden campus," including steam tunnels, should be part of a 
campus tour. . / . . \", * . 




r ; u comprehensive! personal campus tour that 

■? ,: - presentfthe dual issues of neglect and poor 
Ui.. nation of spacerT/ustee tours should be con : 
ducted for groups of five to 10. The institution presi- ; 
dent or By\ce president should conduct thfe tour to 
emphasize the high priority accorded 'to the_ issue of ; 
campus care. He orStie must understand plant 
problems and be personally convinced of their irrv : 
portance in order to conduct the tour effectively. 
However^ the recognized expert of the tour should 
c be the director of toe physical plaht'department. * 

Members of ^Facilities Pfenning Group'obvi- 
ously need a more detailed tour oime campus in aJL 
areas than do trustees. This grourfshould visit the 
physical plant department offices;!ahd shops, and 
meet the people who are responsible tar campus 
care. Such a meeting will help provide an under- 
standing of how the plant department operates— a 
prerequisite to the deve&pment of a comprehensive 
Iroving the Condition of the 



institutional plan for im 
campus. 

An audiovisual to 
slide showorvideota 



of the campus— whether 
, — should ateo be produced. 
Such a production is invaluabTe because it can be 
shown *) large audiences, including key groups that 
cai i :ol sit the campus: Audiences might include 
staio legislative committfces.Vrb^ee board mem- 
bers-at-large, alumni chapters, and otfcer potential 
funding sources. > * 
Campus public affairs staff might be recruited 
to develop and produce the show. A special beneffr 
of using in-house peisenTTel is that in producing the 
program, they will develop an understanding of facil- 
ity issues and may also become advocates of improv- 
ing campus care. \ > " 

... : ' ,' • * ■.' • ■ ; 
All tours should review: 

□ the condition of buildings, grounds, and service 

> lines • ; 



□ energy use— how much of a building is lighted, 
heated, and cooled, and how much of it is in use 

□ utilization patterns of space and buildings: 1 



A good place ta begin a tour of the campus 
physical plant is^at the top— on the roofs of the 
campus. Roofs typify the deferred maintenande 
problems faced by facilities, and their deterioration 
is of the greatest concern because such damage * 
allows moisture to seep into the building, harming , 
other building elements. The plant director should 
lead the group down through a building io point out 
ceiling, wall, and ev<?h carpeting problems that stem 
from roof deterioration. Stains and peeling caused ; 
by water damage are only an external manifestation : 
of more serious internal problems. Other building - 
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problems— -restroom fixtures ^flooring, windows, and 9 
heating components (e.g., radiators, on which valyes \ 

. no longer function) — should also be pointed out. 

The plant director should delineate the prob- 
lems, causes, and costs of requisite repairs and 
maintenance. He should be prepared t<5 explain the 
costs of maintaining a facility in good condition with 
planned maintenance versus emergency and de- * x 
ferred maintenance. (Good condition might be de- 
fined as the "as built" or the 1971 condition. u As 
built" can be used as a standard , given that obvious 
requisite modernizations— such as installing up-to- 
date laboratories in a 1940 chemistry bunding— 

% have been implemented. The year 1971 serves as N a 
useful standard because it precedes the 1972-73 
recession— the beginning of serious fnTfotion prob- 
lems fof bigher education — and the 1973-74 oil 
embargo.) _ * . . 

Outsideeach building, thegroup'should look at 
the window casings to see if the paint is blistered or 
peeling and if the wood sashes and frames are rot- 
ting. The plant director should explain that if the 
wood is allowed to disintegrate, replacement of en- 
tire window units will be necessary at considerable 
cost. He should discuss previous and current out- 
door painting cycfes/as'well as brick and mortar/ 
problems and their remedies. (A pair of binocblars is 
useful during the outside tour.) As the tour continues, 

' the quality of sidewalks and roads, and the mainte- 
nance level of campus landscaping should be 
examined. * 

Tour membersshould look at buildings through v 
the eyes of prospective students, and their parents, 
donors, alumni, and members of the community. 
Visual appeal of classroom and/ other facility space 
sertds an important nonverbal message about an 
institution. \ 

. . ,\ ■ .... ■ * 

i " . The central heating plaftfy more than any other 

part of the plant, givek one a sense of the scale, 

""sophisticati on; and costs of pt an to pe r a t ion srTtrcr 



QUESTIONS TOUR MEMBERS 
MIGHT WANT TO ASK 

About campus facilities: 



sheer sizepf.the heating ahcl cooling facility, thou : 
rr — - Sands of gallons of oil or tons of coal burned, or 
. millions of cubic feet of gas consumed, is 
impressive. 

j After touring aboveground, the group can be 
& i led literally underground. The tour leader may wish 
^ to point out miles of pipes and conduits carrying 
ste&m, chilled water for air conditioning, electricity, 
gas, water, sewag^ and telephone lines under 
the typical campus. MoSTfaqlify users are totally 
unaware of the extent and condition of this under- 
ground network. 



□ 



□ 



□ 



\ .. 



□ 



□ 



What are the specific problems (e.g., deteriorat- 
ing roof, stained w^lls, missing motor, broken 
fixtures)? 

Why does the problem exist (e.g., insufficient 
manpower, labor shortage, insufficient funds)? 

. What is required to rectify the problem (e.g., 
additional funds, authorization to hire new 
personnel, greater freedom to contract work 
out)? 

N What are the priorities of the problems vis-a-vis 
each othec? 

Is there a comprehensive list of all necessary 
facility repairs? 

What i%the current cost of accomplishing '. 
necessary maintenance? 

What would be the result — in terms of*both 
further facility repairs and deferred cost— if * 
necessary maintenance is not accomplished? 



□ How much greater will be the cost of deferred 
. maintenance — taking into account additional 

deterioration and inflation— than current costs? 

□ What is the current inspection, repair, and, re- 
placement cycle for roofs, pipes, motors, win- 
dows, and all other major building elements? 

□ How are priorities for repairs set, and who es- 
tablishes them? 

* 

□ , Are academic considerations taken into 

accqunt in developing the repair schedule for 
the campus? • . 



About physical plant department facilities: 



□ 
□ 
□ 
□ 

□ 
□ 



How much gas? oil, or coal does the.central 
plant burn? 

How much electricity is generated and/or pur- 
chased and distributed around campu s?. 



How many gallons of chilled water are ; 
produced? 

How many personnel are required to maintain 
the heating/cooling and electrical systems and 
distribute them around campus? 

What do the trade shops do? 

How. is their work assigned? 

What are the skills of shop workers? 

25 • 
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PHYSICAL PLA^T AUDIT 

Ah audit of the physical plarit is Jhe major tool for 
evaluatfng its existing condition) determining what 
repairs are needed and how much they will cost, and 
establishing priorities 'for undertaking repairs. A 
complete audit, using consistent evaluation criteria 
and analysis, 1 will summarize and detail the physical 
condition of each new building on campus and 
evaluate its present and long-term effect on pro- 
grams. In so doing, the audit will: 

□ ^expose the entire range of plant problems 

□ produce a plant data base that can be updated 
- periodically v 

□ ^evaluate facility utilization and space realign- 

mentneeds 

□ provide a basis for objectively .setting plant 
priorities, justifying enjergency capital repair re- 

* quests, and developing annual and long-term"* 
plant Budgets. 



Who Should Conduct the Audit? 

The physical plant audit will have at Jeast three com- 
ponents: a facility audit of campus buildings; an in- 
frastructure audit of the campus utilities distribution 
network, and a grourids audit of paved and land- 
scaped areas of the campus. Each of these 
component audits should be conducted b^ca team 
•with expertise in related fields— structures, mechan- 
ical and electrical systems,. safety and sanitation, . 
local and state building codes, horticulture and 
landscaping, regulations of the Occupational Safety* 
and Health Administration^ handicappcid accessibil- 
ity requirements, architectural history, and facility 4 
use analysis and space programming. ' . 

' In addition to the plant director, the academic 
and/or business officer of the Facilities Planning 
Group should be involved in the audit process in 
order to gain a more intimate knowledge of the com- 
plexity of plant problems, and provide insight into 
academic and fiscal considerations; As the audit 
team tours the facilities of a given department, a 
- representative from that department should be pres- 
ent to discuss problems involving use of the facilities, 
as well as the degree to which the facilitiesteuppdrt 
the work of the department. * 0 

If a qualified team with engineering skills can be 
assembled from the physical [plant department and 
planning office, and team members can be relieved 
o^some of their normal duties, the audit may be : 
cond ucted entirely by institutional personnel. They 
have the advantage of intimate knowledge of the 
physical plant. However, if carrying out ah audit 
prevents them from performing their regular dutiesor 



they will find it necessary \p work attheir regular jobs 
at an overtime rate, it may b§ more expedient to 
contract the audits to outside consultants. -> 
guch consultants can bring'a valuable external - 
. and sometimes more objective^vision to the prob- • 

' lemsoj the physical plant, but they must workclosely > 
With the physical plant departmfent. In addition, re- ; 

, ports produced by outside consultants sometimes . 
are granted greater credibility than reports pro-, • 
duced by an institution's own employees.. 

■ % - ' ' • .' * , v; 
Components of the Audit ' . ;. . t . -,. /;•/> 

We present here the basic components of the facility 

: audit. The same basic strategy is also applicable to . 
the infrastructure audit as well as the grounds audit. 

'The physicalanalysis of facility condition is one 
of the major components of a facility audit. Facilities w 
are'surveyed and evaluated in terms of the sound- 
ness of m&jor^tructurai elements such as roof, walls, ^ 
windows and flooring, and service systems such as 
ventilating and air conditioning. Bases on which they 
are reviewed include adaptability and suitability for. *■ 
present uses, compatibility with future institutional 
plans,*and aesthetic, social, or historic value,^ " 

Physical analysis should include a detailed de- 
scription and evaluation of each building elerrient. 
■Some institutions use a weighted rating system to 
achieve a composite evaluation of individual build- 
ings. The evaluation is then compared with those of 
other buildings to develop priorities for action. The '■ 
audit bases its rating system on ft combination of 

. . remoddling needs'and financial Icostr Therefore, the 
weights attached to each component of the physical 

1 ^analysis reflect the difficulty and cost pf repairing 
^ each component. 

A comprehensive audit includes an examina- 
tion of the current utilization of space, suitability to 

\ oresent uses, and flexibility for conversion to other 
> uses. Information is needed about space assign- 
ment, intended use of each room, actual use pat- 
terns, and perceptions of current users as to suitabil- 
ity. Analysis, based on acceptable utilization goals, 

; \#ill begin to reveal where realignment can occur. n 
Once space realignment plans are solidified, the 
cost of carrying out remodeling or renovation to ac- 
complish realignment can be calculated. 

Facility audit systems can be simple or com- 
plex, depending on the needs of an institution. The , 
rating systeni below, developed byjhe Tennessee ; > 
..Higher EduMtion Commissionto evaluate each uni- 
versity system building and recommend action, il- 

• lustrates the central elements of a facility audit Y /• 

□ Satisfactory: No capital outlay of funds needed . 
during the next fiveyears. Condition, value multi- 
plier: 1.0 > ■ ' ■ V 
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PHYSICAL FACILITIES EVALUATION SUMMARY 



Building Number & Name. 

Location : 

Survey Date . _^ 

Survey Team 



Primary Structure 

1 . Foundation System : c 

2. Column & Exterior Wall System 

3. Floor System. 

4. Roof System 



Ratings. 



Possible 

(40) 
13 

13 , 
7 



Actual 
( ) 



Secondary Structure 

1. Ceiling System 

2. Interior Walls & Partitions 

3. Window System 

4. Door System 



(9) 



3 
3 
2 
1 



( ) 



Service Systems 

1. Cooling - 

2. Heating 

3. Plumbing 

4. Electrical 

5. Conveymg 



(34) 



10 
10 
5 
8 
1 



( ) 



IV. Functional Standards 

1. Assignable Space 

2. Adaptability 

3. Suitability 



(12) 



4 
4 
4 



( ) 



V. Safety Standards 



TOTAL 



(5) 



100 



( ) 



Building Rating 

S. Satisfactory 

2. Remodeling — A 

3. Remodeling — B 

4. Remodeling — C 

^=U^Demolition« 



95-100 
75-94 
55-74 

35- 54 
0- 34 
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PHYSICAL ANALYSIS: Service System/Heating System 

Building "J 

1 ...... Current Primary Function 

A. System types 

1 . Transfer medium steam . s . . . hot water air elect — r . 

2. Space equipment . ■ 

Radiators 2-pipe fan coil .... . Multizone .... 

Convectors 4-pipe fan coil . . . . Double Duct — 

Finned Tube .... Unit Ventilators .... Xermihal Fteheat . . . 

Baseboard .... Radiant . . Con. Vol. Sing. Zone . 

3. Energy source^ central plant .... coal . . . : gas .... 

V ^ oil .... electricity .... 

4. System capacity: Total BTUH 

Control type: pneu elect .... 

B. System evaluation - , ^ 

S 2 3 " 3 U 

1. Heating capacity * — 

2. Jemperatu re control 

3. Heating all "seasons 

4. Noise level 

5. Energy consumption ........ — 

6. Aircirc/ventilation — 

7. Filtration . \ 

8. Humidity control ' — — 

C. Comments: ■. 



D. Numerical evaluation (circle one) .... 

Condition ValiJe Multiplier 

S. Satisfactory [ . , 1.0 

2. Remodel A: requires restoration, cost not more 
than 25% of total replacement (X8 + /-.1 

3. Remodel B: requires major modernization cost 
25% and 50% of total replacement 0.5 + / - .1 

4. Remodel C: requires major remodeling cost 
greater than 50% of replacement ' : - 0.2 + / - . 1 
U. Demolition: system totally unsatisfactory and - 
cannot be remodeiecUgreplace \ v \ 0.0 




E. Numerical fating: 10X . . . . : .V. (c^rrditforrvataeTOmpiierr^" 
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□ Remodel A' Building is currently adequate;?e- 
' quires restoration to present acceptable stan- 
dards without major roonn use changes, altera- 
tions, or modernizations. The approximate cost 
of Remodel A is not greater than 25 percent of 
.the estimated replacement cost of the building. 
Condition value multiplier: 0.8+/-. 1 



emodel B: Building requires major updating 
and/or modernization. The approximate cost of 
Remodel B is greater than 25 percent, but less 
than 50 percent, of the estimated replacement ' 
cost of the building. Condition value multiplier: 
0.5+/-. 1 

Remodel C: Building requires major remodel- 
ing. The approximate cost of Remodel C is 
^greater than 50 percent of the replacement cost 
of the building. Condition value multiplier: 
0.2+1/-. 1.0 



^-JD Demolish: Should be demolished orabandoned 
because.the building is unsafe or structurally 
unsound, irrespective of the need for the space 
or the availability of funds. Condition value multi- 
• plier:0.0 

/ Using this rating system, an exterior wall 
/ system, for example, is categorized by -the audit 
team as Remodel A. It is then assigned a condition 
value multiplier of 0.8 (this value can be modified on 
a 0.9 to 0.7 scale, depending on the condition). The 
point value of the exterior wall system (13) is multi- 
plied by the condition value multiplier to obtain the 
i component rating: 13 x 0.8 = 10.4. After evaluating 
VT each component according to this system, the entire 
.;*]. building is rated. The ratings are then .totaled. 

The composite rating system used by the Ten^ 
'* I _ nessee Commission is relatively-simple to under- 
stand. The score each building receives, such as a 
60 or an 80 on a 1 00-point scale, communicates 
quickly and di^btly a building's overall condition. 
. Below is the siifnmary evaluation sheet. Each of 
the categories in turn has a detailed evaluation form, . 
such as the heating system one, which follows. . 

A second way to analyze the results of a facility 
audit to establish priorities for.action is to rate the 
severity of individual conditions or problems un- 
covered in the audit. The following classification 
system, from the University of Nebraska, illustrates 
this analytical approach. ,/ 

Class I. items for immediate action to provide 
safety and protection against costly damage. 

□ Priority 1. Elimjflat[on of potential cause of injury 

~7 o r-deathf^ 



to costly physical damage or deterioration of 
state property. 

□ Priority 3. Elimination of conditions which lead to 
energy waste. 

DETERMINING ADEQUATE FUNDING FOR 
BUILDING RENEWAL AND REPLACEMENT 

Allocations for renewal and replacement of major 
building components are often inadequate because 
the category is an anomaly in the budgeting process. 

^Renewal and replacement dollars come from th^an- 
nual operating budget at some institutions and the 
capital budget at others. Because the renewal and 
replacement of building components represents lower 
financial investment than its equivalent in new con- 
struction, the smaller projects may or may not be eligi- 
ble for bond financing at public institutions. Private 
institutions rarely develop adequate capital reserve : 
funds f^Kthisj^afpose. 

Far too often, a project that oilght to be under- 
taken as an item of planned rene^pl is ignored untii it 
presents an immediate need. Because neither oper v 
ating nor capital funds were budgeted beforehand, 
money to complete the emergency project is drawn 
from the physical plant operating budget; depleting 

. funds earmarked for planned maintenance. 

In order to overcome this cycle of deferral and 
crisis, institutions need to budget for a planned se- 
ies of renewal projects. The two methods presented 
here will aid in determining aggregate funding levels 
while avoiding separate cost estimations for each 
project. In so doing, the guidelines permit flexibility 
in determining precisely which renewal and replace- 
ment projects will be undertaken in any given year. 

The SR 3 Formula 

The formula developed by Harlan D. Bareither, re- 
tired senior associate vice presidentfor planning at 
the University of Illinois, is the less complex of the 
two. The simplicity of this formula, known by the 
shorthand SR 3 (space realignment, renewal, and 
replacement), stems from averaging the replace- 
ment needs equally over the life of a building, thus 
allowing the entire campus to be treated as a single 
unit and generating an equal proportion of current 
replacement costs each year. (See Figure 10.) 

Bareither's research and analysis of facilities 
led hjm to conclude that three major components of 
a building— the foundation, superstructure, and ex- 
terior walls — do not normally deteriorate. These 
-three components constitute onerthird of a build- 
ing's construction cost. The remaining two-thirds of 
a building/equine realiqnmenLrenewaLandj:e^_ 



□ Priority 2. Elimination of any other condition 
which, if not immediately corrected, might lead 



placement, either because of .changes in the pro- 
gram or use of the building, or because these ele- 
ments have deteriorated and must be renewed. 
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(Figure 10) 



Division 
of Costs 



Building " ' Changes 

Components Required 

Foundation No ETeterioration Vb of New Building 

Superstructure if Properly Costs 

Exterior Skin ' Maintained 



Roofing ' Will Need 
Interior Finishes Replacement' 



Elevators 
Electrical 
Plumbing 
Heating 
Ventilating 
Changes, 
General 

Fixed Equipment 4 



bue to 

'Obsolescence 
of Program 



%of New Building 
Costs 

Air Conditioning 



Bareither states that the life span of the other 
building components depends on their maintenance 
and the initial construction materials. He concludes 
that the normal useful life of a building is about 50. 
4years, with one-third of the building having an infinite 
life and two-thirds of the building requiring two com- 
plete replacements over a 100-year period. 

One of these replacements will occur because of 
academic changes and replacement of obsolete 
equipment, while the other will occur as part of a com- 
plete gutting and rehabilitation of the building. 
Changes necessitated by academic requirements will 
also provide for fiormal roof and elevator replacement, 
exterior-interior painting, upgrading of plumbing, safe- 
ty features, and space realignment and remodeling. 

Bareither also developed a formula for determin- 
ing the funding level required for space realignment, 
renewal, and replacement, based upon the replace- 
ment cost of facilities. What would it cost to replace £\ 
campusin a given year? The University of Illinois, for ' 
example, has 20, 605,224 gross square fe6t of space. 
The replacement cost of the campus is estimated at 
$1 ,515,077,300, or $73.53 per gross square foot. The 
formula for determining the financial amount of SR 3 is: 

ANNUAL SPACE REALIGNMENT, RENEWAL, AND 
REPLACEMENT REQUIREMENT = 1,515,077 x .667 
(% to be remodeled x .01 (one time per hundred 
years) = $10,105,565 divided by 20,605,224 sq. ft. f 
$0.49. 

Note: Replacement cost is calculated in current dollars by applying 
appropriate inflation factors to the original cost of each building and 
major addition. 
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Renewal Needs 
and Building Age 

The "two-thirds" approach to renewal and replace- 
ment is also reflected in recent work done by Douglas 
R. Sherman .and William A. Dergis of the University of 
Michigan. (7) Again, while all buildings require Ongo- 
ing and scheduled maintenance, a major renewal of a 
building occurs apftroximatejy every 50 years. Based 
on 1971 studies by McKee-Bgrger-Mansueto.jtnc, 
and the University of Illinois, and a study sponsored 
by the former U.S. Department Health, Education 
and Welfare, building renewal costs'should npt-ex- 
ceed two-thirds of the cost of new construction: If they 
do, . the institution would gain more by demolishing 
and then rebuilding. j 

~ Sherman and Dergis point out that the building 
renewal needs of a campus or grouping of buildings , 
(such as^ dormitory complex) grow with thaaverage 
agf of the campus'. At the same time, because dif- 
ferent facilities were built at different times 'their re- 
newal needs will vary. ». # 

Consequently, if the two-thirds approach is to 
generate renewal dollars on a schedule consistent 
with renewal needs, it must be weighted to skew fund 
generation toward older structures. To accomplish 
this, a 50-year building life cycle was adopted and 
incorporated into an "age factor," equaljto building _ 
age/1 ,275, where the number 1 ,275 is th,e sum of 1 -P 
2 + 3 . . . + 49 + 50,/epresenting the 50 years of a 
building's life. Thus, forabuilding one year old, the 
factor becomes 1/1,275^ora building^five years old, 
th e factor becomes 5/1,275, and for a building 50 
years old, it is 50/1,275. (Note that 1/1/275 + 2/1,275 
+ 3/1,275 + . . . . + 49/1,275 + 50/1,275 = 1.0.) - 



By multiplying the current renewal value of each 
building (two-thirds of its current building value) by its 
age factor, it is possible to calculate tlpe amount of 
money generated by each building. Thus, instead of 
generating a constant two percent off its current re- 
newal value each year for 50 years (as in a straight line 
schedule), a building frill generate 1jh ,275 of its value 
the first year, (less than one^tenth of 'one percent), 
2/1 .275 the second year, and so r on( until the fiftieth 
year, when it generates 50/1 ,275*(a most four,percent) 
of its current renewal value. In this way, a collection of 
older buildings generates relatively more renewal 
funds than does a similar group of newer buildings. 



Example: An unrenovated building, South Hall, 
was constructed in 1967 at a cos^of $1 ,000,000. 

Market Index for 1967 = 2.66 t? & » . 

Building Value (BV 1980) = $1 ,000,00d& 2.66 / 

= $2,660,000 j 
— ^uilding^ge^BA4980)-=43-yfia 

Therefore,- t j 

" 1980-Appropriation = %BV x BA/1,275 
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= % ($2,660,000) x 13/1,275 
= $■18,081' 

"The $1 8,000 is not allocated for South Hall alone. 
» Rather, the funds are combined with other facility 
renewal dollars to establish a pool As buildings 
come due for renovation, the pooled dollars are used,, 
either to revitalize each facility in turn or to renew . 
partially a number of facilities. 

To paraphrase a Nebraska state legislative 
committee report, an institution can pay now or pay 
later— buf it is prudent to begin allocating'ahnually 
the requisite amount determined by using. the formula. 
. These allocated funds are, in effect, drawing rights, 
established by the institution or state to renew campus 
facilities on an ongoing, pl^ptned basis. Knowing that 
renewal and replaceniefitdollars are available,- the 
.institution can undertake comprehensive and fongv 
range rene>A<^l plann/hg based upon the "actuarial 
table of buildintjs^hich will be developed. 

DETERMINING ADEQUATE FUNDING F(?)R 
CUSTODIAL AND MAINTENANCE CARE 

/Traditionally, the lack of an accepted definition of 
/ "adequate funding 4, has hindered the allocation of 
custodial and maintenance funds. Several formulas, 
however, provide sound methods.of estimating 

, "adequate" funding levels. The principle behind 
formula-based budgeting is to identify those institu- 
tional characteristics, or variables, which are most 
directly related to the cost of providing custodial 
services and campus maintenance. (Formulas as- x 
sume no built-in deferred maintenance expenses.) 
The relationship between those variables can be ex- 
pressed in a formula, and the value of each variable 
changed to meet new conditions. 

The best known method of formula budgeting, 
commonly referred to as the Texas/Oklahoma formula, 
was developed by Walter Kraft at the University of- 
Oklahomain 1949 and subsequently modified byW. 
K Badgett, director of physical plant at Texas A & M. 

' This formula and variations of if hav.e been widely 
used by state universities in justifying budget re- • 
quests to legislative appropriations committees.- 

The Kraft formula is: 

MAINTENANCE BUDGET = MAINTENANCE / 
COST FACTOR x CURRENT REPLACEMENT COST* 
OF BUILDINGS 

Kraft determined that building construction rather 
than square footage or building volume was the key 
„ C ngt yariahip- }Af> rMdacLc&mA us facilitiesiotolhree-- 



over a period of 15 years. These categories and 
factors.arte: 

X : V. . ■ ' 
Cons tru ction Class ification F actor 

~ — ... . — i 

Wood frame construction V.75% 

Masonry-wood construction 1.30% 
.Masonry-concrete or masonry-steel 

* construction with concrete floors 1.10% 

Badgett added to Kraft's formula a 0.1 5 percent 
factor for air-conditioned structures^ reflecjt their . 
higher maintenance costs. 

Kraft's work has been synthesized into the 
formula for building maintenance recqmmended by 
the Texas College and University Coordinating 
Board. The iormulas for the 1981-83 biennium are: 

BV x K = ANNUAL MAINTENANCE 

ALLOWANCE 



Definition of terms: ~ 
. BV is current replacement cost of building, 
applying appropriate factors for specific 
classes of construction as taken from the 
. Markel Appraisal Chart (Cincinnati, Ohio) to 
original construction cost and to each capi- 
tal improvement. 
2. K Maintenance Cost Factors are: * 

Air-conditioned wood frame construction 

= .0190 

v Non-air-conditioned woo^Jrame 

construction =.01 75 s 

Air-conditioned masonry — wood frame 
construction = .0145 

Non-air-condijioned masonry— wood frame 
construction =.0130 
Air-conditioned masonry — concrete 
construction = .0125 

Non-air-conditioned masonry— concrete 
construction = .0110 

~ The Coordinating BoarcJ of the Texas College . 
and University System also recommended the fol- 
lowing formula for the other basic plant services of 
grounds care, custodial service, and physical plant 
administratioi^nd plant sefvicesr 

GROUNDS CARE' = 

SW {.70P + 122L + .50HC)I 

Definition of terms: * • 
1. SW is the average hourly earnings for ser- 
vices (adjusted) as shown in the Survey of .. 
Current Business, published by the Bureau 
of Economic Analysis of the U.S. Department 
_oLCqmmetce. _ „ : 



categories based on construction type and devel- 
oped a Maintenance Cost Factor based onjhe ap- 
proximate average of Oklahoma's experience 



2. Pis the total linear feet of perimeter of all 
campus buildings including academic, of- 
fice, service, administration, dormitories, etc. 
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3. L is the total acreage of lawr\s and regylarly 
maintained areas, including malls, flower 
beds, parking lots, sidewalks, streets, etc. 
Exclude all buildings, street areas, and 
areas covered under Organized Activities 
(e.g., college farms). * 

4. HC is the fall semester head count enrollment. 

5. I represents a one-year inflation factor for 
labor and materials. For fiscal year 1 983 this 
factor is 1.126. 



CUSTODIAL SERVICE^— 
SW X GSF/22,400 X 2,080 X 1 .2 ' 

Definition ol [Terms: 

1 . SW is the average hourly earnings for ser- 
vices for January as shown in the Survey of 
Current Business, as cited above. 
• 2. GSF is the gross square feet of building # 
space eligible for state funding. 

3. 2,080 is the product of 40 hours per week' 
- times 52 weeks. 

4. 1.2 is the nonsalary cost factor. 

Physical Plant Administration and General Services 
ADMINISTRATION and GENERAL SERVICES 
BUDGET = 

. SW ([FTSE + 2 x FTEE] x.3.90) + (RCB x 
0.0028) 

* Definition 6f terms: 

1 . SW is the average hourly earnings for ser- 
vices for January, as abbve. 

2. FTSE is the full-time equivalent student en- 
rollment. 

3. * FTEE is the total full-time equivalent em- 
' ployees. \ ■' 

4. RCB is the replacement cost of buildings 
calcu lated for the building maintenance for- 
mula above. 

' i 

„ ' -A different approach was proposed by George 
Weber and WilRam H. Horsey of the University of 
Maryldhd. They developed a formula intended to ^ ■ 
eliminate the variances of institution size, composi : 
tion, and location for four principal functions: ad- 
ministration, building mainfenance, custodial ser- 
vices, and grounds maintenance. In developing this 
formula they made certain assumptions: - 



□ work is performed byjn-house personnel 



□ the institution is open for business 45 hours per 
week, as a norm (the formula can be modified if 
the standard week is longer or shorter) 



□ the institution provides"190 gross square feet of 
space.per FTE (which can again be adjusted) t 

□ the institution has a building-td-land coverage of 
0.25 (i.e., 25 percent of the total developed 
campus area is landscaped). * 

This formula is based on the.gross square foot- 
age maintained by the plant department. The min- 
imum basic budget is: f . • 

RE = GSF/1 0,000 
• . •> 

The optimum basic budget is: 

FTE «? GSF/1 0,000 

The annual budget for the four basic functions is 
FTExSxMSF? 



Definition of terms: 



1. 



2. 



FTE is the number of FTE physical plant em- 
ployees required to perform the four basic 
functions. 

GSFisjhe number of gross square feet oper- 
ated and maintsyniedl by the plant de- 
partment. „ . 

S is the average annual salary and benefits. 
MSF is the factor for computing materials 
and supplies measured as a percentage of 
total salaries and wages. 



The procedure from this point is rather simple. 
Staff requirements in FTE are computed, and adjust- 
ments are made for hours of operation and intensity 
of use. The fetal FTE staff is then divided into four 
basic functions on the following basis: 



□ Administration 

□ Building Maintenance 
Q Grounds Maintenance 
Q Custodial Services 



. 5 percent 
25 percent 
10 percent 

.60 percent 



-Salary dollars for each category are computed 
by multiplying the FTE by the appropriate average 
annual salaries and benefits for each group. The 
budget for materials and supplies for each group is 
then determined by using the following factors as 
multipliers: 



□ Administration • 
i3_Bjjldjng^ ^ _ 



0.087 
0.427 
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□ Grounds Maintenance 

□ Custodial Services 



0.429 
0.111 (8) 
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LINKING THE PLAfcJT TO THE 
UNIVERSITY MISSION • 

IThe plant department is clearly linked to the overall 
university structure through the reporting and fund- 
ing processes. However, the way in which the plant 
is connected to the institutional -mission is often un- 
clear to members of the department and other uni- 
versity employees and constituents. The faculty and 
administration may carry oqt the mission, but plant 
staff provide acid maintain the setting in which that 

• mission can be accomplished. 

The establishment of plant goals and objectives 
can help department workers identify links between 
themselves and the larger organizational mission, as 
well as define priorities and delegate responsibility 
within the department. According to Logan Council, 
former director of physical plant at Texas A & M, 
defining the plant mission and setting priorities are 
the most important steps to physical plant improve- 
ment. At Texas A & M, the physical plant departnent 
and university vice president worked together 16 
develop a mission statement foflFfe department 
which places primary irriportanceon maintenance, 
renewal, and replacement, and lesser important 
on requests for special services. - 

The statement is this: ' 

□ In accomplishing routine as well as non-routine 
maintenance, the Physical Plant Department 
shall achieve effectiveness through planning 
ancJ scheduling of manpower and materials. 

□ Whenever possible, all periodic work shall be 

■ v identified, scheduled, and managed as a rou- 
tine task. 

Likewise, the organization shall be responsive 
to the needs of other departments and.will pro- 
vide problem-solving, consulting and modifica- 
tion services in a competent, economical and 
expeditious manner. 

□ Management and organization. will maintain 

* personnel performance, University appear \ 
ance, and facility operations consistent with'thb 
wishes of the President and Board of Regents of * 

. Texas A & M University. . 

Once plant department priorities are set, spe- 
cific objectives for accompjishing tasks can be es- 
tablished.* The Facilities Planning Grcup can provide 
/■-an appropriate forum for helping to define plant mis- 
, sion and set department priorities. Regular review 
and reporting to the group by the plant director are 
jctuciaLiQjensudnqthaLobiectLves.arameLALIexas 




A & such reportage is supplemented every six* 
weeks by a campus walking tour taken by the di- 
rector of physical plant and university vice presi- 



dent. If the physical plant department receives'di- 
verse demands for low priority tasks from highly * 
vocal people; the review procedure with top admin- 
istrators can provide reinforcement and encodrage- 
ment tp maintain priorities. Within the department, 
week$'Sfciff meetings can be held, at which time 
progress is charted and problems resolved. 

«■ 

In order to establish objectives for facilities manage- 
ment, an analysis of current plant operations, fol- 
lowed by an examination of where improvement can 
occur, are required. 
s 

Plant analysis involves two components: 
identifying and measuring the current services and^ 
products of the plant department. What does the 
plant department do, on a day-to-day basis, to pro-/ 
vide services the campus requires? A categorical 
listing of all services (from cleaning fSbulty offices to 
removing hazardous wastes, distributing electricity 
and distilled water, and repairing window shades 
and roofs) can be a powerful tool in educating the 
Facilities Flanning*Group and the campus commu- 
nity in general as to what thedepartment does. The 
listing can also act as a "consciousness-raising" 
instrument, for often not until all plant department* 
activities are detailed is the scope of department 
responsibilities evident to employees themselves-. 

Once a roster of plant services and products is . 
complete, they can be measured. Measurements . 
provide an opportunity for the plant department to 
examine its work aneffeport on its activities— in 
meaningful figures — to the academic community. 
Fof instance,- tlje plant might gauge square feet of 
cleaning; acres of roof inspected and repaired; 
acres of campus grounds mowed; square yards of 
surfaces^ainted; and the number of windows "" 
cleaned or replaced, fan belts checked and ad- 
justed, .or Keys produced annually. In calculating - 
• such measurements, the department must also de- 
termine the man-hours required tc accompfeh these 
tasks, as well as the cost to provide the la§or and 
materials. o * . % 

Based on the services inventory and measure- 
ments, the plant might formulate realistic annual ob- 
jectives for custodial care and maintenance. For 
example: 

1 , Custodial care will be p rovided to all facilities 
during the fiscal year at a cost not to exceed 

$X. . 

2. All major campus roads and parking lots will 
— bejsteared within X hours.oLa.firinch snnw- . 



fall, using Y man-hours: 
3. All roofs will be inspected annually at a cost 
not to exceed $X in labor, v 
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Plant improvement examines the current plant 
operation— the normal work output— and then looks 
for areas in which improvement is necessary or de- 
sirable. For example, if the campus plumber com- 
pletes an "average" job in a half hour, and he^/orks 
an 8-hour day, in theqry he should be able to com- 
plete 1 6 jobs per day. If tie completes only 8 jobs per 
day, one must ask, "Wh/istte plumber workincfat 
50 percent capacity?" \ , 

A work analysis might show that the plumber's 
8-hour workday breaks down this way: 



8:00- 8:30 AM 



8:30- 8:45 AM 
8:45- 9:30 AM 
9:30- 9:35 AM 
9:35-10:20 AM 
10:20-10:35 AM 
10:35-10:45 AM 
10*45-11:00 AM 
11:00-11:15 AM 

11:15-11:45 AM^ 
11:45-12 noon 



- pick up job tickets, organize 
tools, procure materials neces- 
sary to complete jobs 

-travel to job #1 * 

- complete job # 1~> 
-travel to job #2 |> 

- complete job #2 N . ■ 

- coffee breal^"- ' ■ , 

- travel to job #3 

- undertake job #3 

- travel to 'shop for special tool 
and return to job #3 

-complete job #3 

- return to shop and clean up for 
lunch 



The analysis of the afternoons similar Travel 
time, break entitlements, return to the shop complex, 
plus cleanup (which many union agreements stipu- 
late bd done during production time), limit the num- 
ber of jobs that can be accomplished. Analysis, 
then, might reveal that eight is an ideal number. 
* # A "brainstorming" session with plant tradesmen 
might produce the idea that someone other than the 
plumber procure the equipment and supply needs 
in advance of the day the jobs are to be carried out, 
ancTjprepare a tool and supply box based on the job 
orders to be completed. The truck might be better 
supplied or the plant might establish supply zones 
for certain types of equipment in strategic locations 
.on campus. 

By examining how jobs are performed, the con- 
straints of each, and those activities which can be 
made more efficient, realistic targets for improve- 
ment can be established. In this way, major in- t 
creases in productivfty can be achjeved injall of the p 
major trade shops. < ^ 

Objectives in the example of the plumber might 
be: to increase the number of plumbing repair jobs 
by X percent (or an average of X per day), at a cost of 
$Y, and Z work hours. (This covers the additional 
supplies required and the. need for a helper to as- 
semble job tickets and tools.) 
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SUch a sample analysis suggests that the 
people who can do the analysis best are often these 
directly involved with the job. The analysis and ob- 
jective-setting process is really one <?f brainstorming 
and team building in which a group of workers fo- 
cuses attention on the job each does, trying to 
identify how they can work not necessarily harder, 
but better. 

At Texas A & M t Logan Council placed empha- 
. sis on organizing work and staff in order to schedule*; ' 
as routine as much work as possible in three priority 
areas— routine and planning maintenance, "fire 
fighting, M and work for others. He created area 
shops throughout the Campus, in addition to the 
cent raj shop, and divided his staff into work crews. , 
^The area shops and their assigned staff are 
responsible Tor maintenance and work in each sec? 
tor of the campus. The central shop is responsible 
for maj<?r renovation projects, equipment overhaul, 
and work orders. /■ • . 

This organization of work load and ^taff has 
" proved successful in all three priority work areas. 
The area shops have lessened staff travel time and 
increased visibility of the department throughout the 
campus. By breaking the campus into smaller units, 
work crew§ and supervisors can gain intimate 
knowledge of their areas and better schedule rou- 



tine and fire fighting work. Areas of responsibility are 
clearly defined, and employee morale is good. 



Personnel v . 
The traditional method of employee promotion 
through the plant ranks (generally without any addi- 
tional training), from craftsman to supervisor to as- 
sistant director to director, is inadequate in relation 
to the complexity of the job. As one plant director 
'observed, "With 15 to 20 percent of the institutional 
budget, you need wisdom behind the plant." 

The plant department labor force is usually {he 
second largest on campus— smaller only than the 
faculty. Personnel represent 80 to 90 percent of the 
physical plant budget and rank among the top prob- 
lems cited by physical plant directors. In short, di- 
rectorstyp of the plant represents. managing people 
as well as boilers and budgets. 

Training and opportunity for advancement are 
key factors in maximizing staff productivity. Training 
in specific job skills, whether classroom cloning or 
general maintenance,, can increase worker produc- 

Realistic objectives, for custodial care and maintenance might 
include performance guidelines for clearing? snow from campus 
walks and roads, trimming hedges, and mowing lawns. 
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tixiity. At many universities, for instance, a new 
worker is handed cleaning equipment, assigned to a 
co-wbrker for a few days of on-the-job' learning, and 
therVplacedon his or her own. At Purdue University, 
however, cleaning is a subject of formal laboratory 
trailing. All new custodians are taught how to clean 
each type of surface and material with which they will 
come in contact, which equipment aftd cleaning 
agents to use, and how to use them. • 
. jj Perhaps more important than training in specific 
tasks is training in people skills. The old-line super- 
visor, with nearly dictatorial powers to hire, fire, disci- 
pline, and control wages, is largely a person of myth 
//now, in the university as well as in industry. Nego- 
7 tiated wage agreements and grievance and appeal " 
[ procedures have eliminated the omnipotent super- ; 
visor. Yet rpany physical plant supervisors and man- 
agers grew up in theold school and, lacking person- 
nel: motivation skills, feel frustrated with their inability 
to manage. They tend to lay the blame on the worker. 
For example, one director of a physical plant depart- 
ment complained thaf'the fear of firing is not as ; 
great as it used to be." He blamed public Welfare 
programs and increased job security forlessening 
the incentive to work, thereby making his nonage- , 
ment job more d iff iciuilt . "•; ^ : f :v^J v : •; " , ' > i - : S -' ' ' • : ' i . • 
Under/the direction of assistant vice president 
for physical plant Theodore Simon, Michigan State 
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Employee training and opportunity for advancement are key/fac- 
tors in worker productivity (below). Another plant efficiency factor 
to consider: is the plant shop (above) prr >eriy equipped and its 



personnel adequately skilled to complete 
be contracted out? $ 



. job, or should the tesk 
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University has dev^^ed training programs for all ' 
physical plant department employees to ensure 
career development and in-house promotion, as 
well as promotion of worker self-esteem. Employees 
receive training in such people skills as listening, 
writing, motivation' team titiilding, and leadership. 
Tra'ming improves^he ability of the plant department 
worker — who traditionally lacks advanced formal 
education — to communicate with a professor who 
wants p laboratory renovated and to advance to 
supervisory responsibility. 

Edwin B. Feldmao, president of Service Engi- 
^ neering Associates, a firm that has consulted with 
many colleges and universities on employee train- , 
ing, lists the following as important training topics for 
plant supervisors and managers: leadership, moti- 
vation and morale building, team building, time man- 
agement, creative thinking and problem solving, 
working with other department's and organizations, * 
worker training, worker counseling, practical psy : 
chology, repjort writing, and personal development. 

Training in these areas is provided by a range of 
institutions and organizations. In fact, the campus 
personnel department sBould be able to provide 
much of this training. If that department's resources 
are limited, it should be able to provide contacts in 
the community— the training department of a local 
corporation, for example. Personnel training 
courses are also offered at community colleges and 
life skills centers. Professional affiliation groups, 
such as the Association of Physical Plant Adminis- 
trators, offer seminars, as do local chapters of the 
yfeuilding Operators and Managers Association. 
5 It is the responsibility of the plant director to direct 
appropriate personnel to training programs which 
will strengthen the individual and in turn the depart- 
ment. A training program investment is one of the 
most sound investments the plant director can make. 



Contracting Out Tasks ' l • 

Outside contractors are routinely used for special- 
ized jobs such as elevator service and maintenance, 
which require skills not available on campus. Con- 
. tracting is also used for large projects, such as build- 
ing renovations, which may be beyond the scope of [ 

\ ■ 



in-house work forces 

There has been a trend for campuses, through 
attrition and retirement? to phase out many of its \ m 
highly specialized shops, such as slfade, Venetian 
blind, and upholstery repair. Thjs work is now more 
commonly bid to outside companies. But observa- 
tion s indicate th atwhe n t he cra f t le a v es the c ampus^ 
the work does not get done. Shades g.et repaired or ; 
replaced oniy on what might be called an emer- 
gency basis.. Upholstery is repaired if the cjepart- 
mentthat uses it pays for it. • , • ' 
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Contracting provides financial benefit to the in- 
stitution by relieving \loi employing personnel who, 
are not fully utilized. The campusjriust ask, "Are the 
skills not fully needed, or as rising energy andjabor 
costs absorb more and more plant dollars, were 
these skills deemed the least necessary?" 1 

Campuses must evaluate whether it is more 
% economical to use in-house forces or contractors. 
Among the conditions that should be weighed in 
such an analysis are: campus labor and overhead 
costs versus.outside contractor fcosts; and caring, ^ 
pride of workmanship, and moraleFof campus labor 
Versus work quality and supervision of contractors. 
In some instances a mix of in-house and outside 
workers may prove the best Solution. 

•' It may also be appropriate for in-house shops to 
bid Against outside contractors. Examination of\pids 
'can reveal nu merous issues of plant operations such 
as wages, supervision and overhead costs (both of 
the plant'department andcentral administration), 
and quality of workmanship of each. 

Custodial Care / 

Custodial jobs are generally undertaken byihe 
least skilled and lowest paid merpbers of the physi- 
. cal plant department. They are recognized as dead- 
end jobs, and it is difficult to motivate custodial em- 
ployees. Turnover rates of 25 percent annually are^ 
not uncommon, and for many workers, a custodial 
position is a second full-time job/Because the work 
is generally done at night and at widely scattered 
locations, employees work independently of close 
supervision.^ • , 

For these reasons, some institutions have con- 
tracted for custodial services with outside firms. 
Large contracting firms may provide greater opporr 
tunities. for advancement to employees than do in- 
stitutions. Robert Burch, director of physical plant at 
George Washington University, reports that top Uni- 
versity administrators have been very pleased with 
contracted custodial services, and he credits this 
largely to career jjoisibilities for the contractor's em- 
ployees. George Washington University also treats 
the contractor's line managers as thougtythey were 

/GWU staff, including them in weekly department 

■ staff meetings. ; 

Nonetheless, motivational and quality control 
problems are inherent in custodial work and cannot 
be delegated-entirely to contract supervisors. Over 
time, the quality of work may deteriorate, andsome • 
institutions find that contract monitoring takes more 
effort than it is worth. Stanford Unive rsity, for in- 
stance, employs students to inspect a contractor's 
custodial work on a regular basis. : > 
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Campus Communications 

It is up to the director pf physical plant to initiate 
improved relationships.with the rest of the campus 
community both toiovercome their traditionafisola- • 
tion and to increase recognition and understanding 
of their function. Stories in both campus and local 

, media provide an opportunity to pfersonalize the in- 
visiblefcampus — to give the plant department a 
face. Stories might focus on the subterranean world 
of tunnels, the issue of deferred maintenance, or the 
significance of the campus landscape in the context 
of architectural history. > 

Communications can also be fostered by the 
use of % area shd(5s, Those at Texas A & M cultivate £\ 
personal relationship between the staff and their 
"clients" in each campus sector. At George Wash- 
ington University, ail work is assigned out of one 
main shop, but the physical plant department has 
three representatives: one for administration, one for ' 
academic departments, and one for auxiliary enter- 
prises. Each of these representatives is the liaison 
with the entire physical plant department— assisting 
with work orders and rectifying problems. 

Well-designed brochures haye proved helpful 
to the plant image at both Purdue University and 
Texas A & M. These brochures improve access to 
the physical plant department-by listing telephone 
numbers for responses to various services and re- 
quests, and providing instructions for filling outwork 
order requests. They also educate people about the 
* workings of the department. Project flowcharts show 

- how a work order is processed, and statistics illus- 
trate the scope of physical pjant operations (e.g., 
"2,000 annual lock and key changes; 7,000 annual 
inspections of fans, motors, and pumps; and 
responses made fo 400,000.annual telephone re- 
quests). The plant director can^enlist the assistance 
of the campus public affairs office in producing such 
a brochure, and in providing guidance for campus 
news stories based on physical plant department 
/operations; . ' . • 

■ ■ • ■ . c . * 

IMPROVING UTILIZATION OF 
, CAMPUS FACILITIES 

: Poor utilization of campus facilities occurs for sev- 
eral reasons: 

Q : Academic departmentsVnay control mora 
" space than they really need because of the • ; 
•■:%••* prestige accorded departments with large vol- - rf 
umes of classroom and office space.* 0 

□ Instructional space, such as classrooms, semi-, 
nar rooms, laboratories, or studios;sits idle 
much of the time. Such a useMttern may be the 
- . : ' resuJtof too little demand for tnat space be- 



cause it is poorly located on campus, poorly 
^quipped, or specially equipped for a Barrow . 
range of purposes. 

□ An academic department may "own" instruc- 
tional space which it does not fully utilize for its 
own courses, but which it withholds from gen- 
• eral use by not allowing the institution's registrar 
to schedijit^ classes in it. 1 

Here are several strategies which can result in 
improved utilization of facilities — reapportioning 
space as needed*, thus avoiding the necessity to # 
build new space for growing departments and pro- 
grams, and possibly identifying exdess space. As a 
provost at the Massachusetts Institute of Technol- 
ogy asserts, "It'stime we learned how to turn around " 
within our own skin." Instructional space can be 
used more intensively, though such intensive use, 
may require upgrading poorly equipped rooms and 
centrally scheduling use of all teaching space. 
Space can be made more efficient to operate, so * 
that its costs are lower arid the impact of les^ than 
maximum utilization is reduced. 

Scheduling Instructional Space 

According to the Coordinating Board of the Texas 
College and University System: 

Bemuse of . .\ diminishing enrollment growths, in- 
creasing cost of new construction and need for improved 
utilization of existing space.'the emphasis in facility plan- . 
ning must change from new construction to other, more\ 
pressing facilities needs. The new construction of addi- " s 
tional space should become virtually an option of last resort, 
after the most careful study of other alternatives. (9) v 

. Classrooms, lecture halls, and teaching labora- \ 
tories are some of the least intensively used spaces 
on campus^BeUer use of existing space is the least 
expensive source of additional teaching space, and " 
may permit realignment or conversion of some in- 
structional space to other purposes.. 

■ Improving space utilization requires review of ; 
both the space itself— its location, size, and condi- ~ : . 
tion — and the way classes are scheduled to use it. 
Entering data on all instructional spad&in a single 
' inventory and scheduling its use centrally are key to 
improving utilization. v • V ' 

.. Under the guidance of James F. Blakesley, 
coordinator of space aKd schedules, Purdue Uni- 
versity has for 30 years emphasized maximum facil- 
, ity utilization. The results have been (Sramaitic. At the * ; • 
i time of World War U, Purdue had 270 classrooms 
and 6,000 students" When the postwar G.I. bulge of ' 
'13,000 students passed through the university, 
there were still 270 classrooms. In the late 1970s, ? ; 
when Purdue's enrollment hit 30,000, the university; ^ 
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operated 270 classrooms. As it enters the 1980s, 
Purdue has 270 classrooms. Not all classrooms are 
necessarily the same spaces that existed in 1942?'* 
The lecture halls are larger and the teaching lafcfcra- 
^lories newer, but the university is effectively 
scheduling five time§ as many students in the same 
number of classroom spaces. 

The philosophy of improved scheduling that 
has guided Purdue's efforts'is: 

□ use teaching space to the fullest 

□ ^ offer the widest choice of courses to students 

(with minimum schedule conflicts) 

□ remove constraints on development of new 
courses or programs mistakenly attributed to , 
facility and schedule. 

The principles and techniques developed at 
Purdue to analyze space needs and organization of 
time/schedules, as well as to improve facility utiliza- 
tion, are broadly applicable to colleges and 
universities. w 

Analysis of Space Use and Needs. Blakesley's 
method for analyzing existing space utilization and 
* -planning for future needs is more sensitive to'*, 
realistic classroom configurations than the simple > 
ratio*of gross square footage per student that ii 
commonly used. He developed a set of four equa- 
tions which relate the following key attributes of 
space, use, and enrollment. !. 

- The key data elements are: 

1 . SFper student station (square feet per stu- 
dent station): Tha amount of space needed 
for each student in a class. This space will 
vary for different types of classes arid their 
physical requirements, such as laboratories, 

:■ • studios, conference rooms, and lecture halls. 

2. SCH (student contact hours per week): 

A curriculum element reflecting the number 
of hours students and teachers are together 
for a particular course. " « 
\ ; 3. Percentof station use: Average attainable 

use relative to room capacity, when a room is 
• /\ in use. .'• % . ; 

4XHRS: Average number of hours per week ' 
that a<oia&srodm is in use. 

5. ; Tof^ nable space, 

given in square feet. 

6. Total Enrollment. \ 

Using the following four equations/one can re- 
late enrollment io amount of space needed or as- 
sess current space utilization. The important con- 



cept is the computed space factor SF/SCH— square 
feet per student contact hour. . - " 

□ HRS x % station use = SCH per station 

□ SFper station SF 
•SCH per station ~ SCH 

□ _SF x per student = SF per student 
SCH 

□ SF per student x total enrollment = total square 
feet. . . * 

Blakesley's analytic method can be used in sev- 
eral ways. One can average and "agg regate data to: 

□ analyze total institutional needs and assess cur- 
rent use 

\- - 

□ test effects of different degrees of utilization in 
specific types of space (such as labs or lecture 
halls) 

□ assess departmental teaching space needs, or 
the effects of structuring courses with greater or 
fewer numbers of student contact hours. 

Principles of Space Allocation and Location. 
Blakesley also provided the following guidance on '•• 
location and use of general classroom space, to 
„ maximize the impact of new construction or ^ 
renovation: ■. * . 



□ n Locate classroom space centrally on the cam- 
pus, near areas of heavy pedestrian traffic, and 
also centrally within ,bui[dings. A minimum of 
■classroom space should, be located at the' 
periphery of the campus, and such space - 
■ should be used for specialized and advanced 
classes. ^Central class location reduces the 
amount of "nonproductive" time needed • 
between class periods and promotes shared 
use of classrooms by all departments. 
; Blakesley further recommended that central 
lecture halls be 'scheduled for a minimum of 3*8. 
hours of use per week*. '■■"•■0"' 

□ Treat teaching spaces as interchangeable! All 
teaching spac.e should be centrally managed 
and scheduled. To be effectiyely^nterchange-' 
able, all space shoujd be well maintained and 
equipped sd4hat it is of equivalent high quality. 

□ - Encourage departmental office expansion" . 
^"through renovation of existing classroom^. 

space, provided that the department usesr?§^ 
additional total space. This is astrong incentive 
to schedule courses in time periods of tradition- 
v . ^ ally low' demand.; i 
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□ Place classroom space, created through new 
construction or renovation, in central campus 
locations. Overbuild somewhat the s/ze^but 
not the number— oi rooms. In a tight economy, 
departments are more likely to increase the size 
of classes than the number of sections. 

Analysis of time used and organization. The 
key elements in analyzing the use and organization 
of time are units, of time, length of aqademic week, 
andlime patterns. Units of time (commonly 45 or 60 
\ minutes) are the basic modules of a schedule, often 
called a period. Classes are usually scheduled in 
multiples of these units. * 

The length of the academic week is a function of 
both the number of hours per day and days per week 
that are available for.classes. Many institutions op- 
erate using 35 or 40 hours per week. Purdue Uni- 
versity, however, used a 55-hour week. 

A time pattern is the specific combination of 
meeting hours during a week for a particular course. 
For example, M-W-F 9:00-10:00 is one common 
pattern; T 9:00-10:00, W 2:00^5:00, Th 6:00-7:00 
might be another pattern. * 

The number of time patterns available in a week 
is the single most important factor in eliminating 
scheduling conflicts and maximizing course choice. • 



As the number of time patterns increases from 10to . 
20, the probability of scheduling conflicts decreases 
exponentially. 

The availability of numerous, nonconflicting time 
patterns is thus equally important to both small and 
large institutions. The number of time patterns avail-% 
able has a much greater impact on scheduling con- 
flicts than does the number of courses. Roughly the 
same probability of conflict would be found at an ' 
institution pffering 100 courses during f3 time pat- 
terns as at an institution offering 3,200 courses in 14- 
time patterns. In both institutions, if a student * . ':' 
needed to select 6, 7, of 8 courses (time pattens), 
the probability of conflict would double with each 
additional course. ; % v v 

The number of different time patterns that can 
be accommodated in one academic week depends 
* orvthe complexity of patterns required by the cur- 
riculum. Courses which have lectures, sections, and 
long laboratories or studios havernore complex pat- 
terns than simple lecture courses. Thus, an institu- 
tion or single department with complex time pattern 
requirements must have a longer academic week to 
provide the same degree of flexibility in course 
selectiorvas an institution or department with Simple 
time patterns. In order to achieve flexibility in course 
selection.'courses should be scheduled evenly, us- 
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• ing all available time patterns. The advantage of hav- 
ing numerous, nohconflicting time patterns is lost if 
most courses are offered in a few popular hours. 

Principles of scheduling. Blakesley provided 
guidelines for preserving flexibility of course selec- 
tion, based on analysis of time use. 

□ Classes with large enrollments, especially 
those required to be cofnpleted by many stu- 
dents, should be offered in several sections, 
filling different time patterns. A single-section 
large lecture class is only superficially cost ef- 
fective if it results in underutilization of all other 
space during the time it meets. 

□ Courses which are least likely to be selected by 
the same student should be scheduled during 
the same time patterns. These include, for ex- 
ample, advanced courses in diverse fields qf 
study and required sequence courses in the 
same field. 

□ Courses which are likely to be selected by an 
individual student should be scheduled in non- " 
conflicting time patterns. 

Q All time patterns should be utilized, regardless 



of tradition. Noontime Classes should be en- 
couraged, but combinations of classes should 
not be scheduled back-to-back at midday. 
Multiple lecture/laboratory courses should be. 
scheduled so that enrollment is equally dis- 
tributed during morning and afternoon hours In 
other words, the scheduling of all lectures in the 
morning and all labs in the afternoon should be 
avoided. ^ 

Academic Departments 
and Central Scheduling 

Departments which have traditionally scheduled 
their own classes in their "own" space can stili enjoy 
s a certain degree of flexibility working within such a 
centralized scheduling system. At Purdue Universi- 
ty, Curriculum Schedule Deputies estimate student 
demand for courses in all university departments 
.and work with academic departments to establish 
nonconfining time patterns for sets of courses that a 
student might select. Each department is then al- - 
located a certain amount of time and space, and the 
department is responsible for detailed scheduling. 

Campus space, whether used for classrooms, laboratories, stu- 
• dios, offices, or lounges, is not free, and it is important that users be 
aware of its operational cost. ^ 
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Departments adding new courses or sections in 
addition to those offered theprevious year must 
schedule them in low-use time blocks. 

The impact of this coordinated approach to 
scheduling and space utilization at Purdue is . 
impressive. If the university were today operating at 
the same degree of space utilization as in 1949, it 
would need an estimated $25 million in new class- 
room construction and an additional $825,000 in .,, 
annual operating allocations. 

Space Costing 

Traditionally, space has been free to users in 
colleges and universities, and funds for care and 
operation of buildings have been allocated directly 
to the physical plant department. Space costing is a 
strategy for assigning to departmental users of in- 
stitutional space accountability for the costs of 
operating. and maintaining that space. The strategy 
can be effective in increasing awareness among 
faculty and administrators of the real cost of occupy- 
ing space, and in introducing incentives for more 
efficient use of space. Space costing can encour- 
age realig nment of space to meet institutional needs 
and avoid unnecessary construction. 

The "free space use" system has resulted in two 
predictable situations. First, departments try to 
acquire and keep as much space as possible, re- 



gardless of any objective measure of need. Second, 
when money available for facility operation and care 
is insufficient, the physical plant department is 
caught in a bind. If the plant sets its own priorities, 
departmental space users are dissatisfied with the' 
level of service they receive. If space user demands 
are met, maintenance and renewal efforts which are 
necessary but less visible are forfeited. 

" Using space costing, each academic (and per- 
haps administrative) department has available a 
given-amount of money to pay for the cost of space 
occupied and tased. Each department has flexibility 
to negotiate with the physical planf department (or . 
outside contractors) levels of custodial service and 
can achieve economies by reducing energy con- 
sumption or the amount of space used. In effect, a 
. "free market" for space is established and depart- 
ments which can swap among themselves are usu- 
ally forced into making their own trade-offs. 

Variations possible with this strategy are enor- 
mous. The.costs which can be "billed" include 
utilities, insurance, custodial services, routine 
maintenance, renewal and replacement, amortized 
construction costs, grounds maintenance, and ad- 
ministrative overhead. Costs can be billed on a per 
square foot basis, although they also may be 
weighted by desirability of space. Cost of shared 
spaces, such as lecture halls, may be prorated by 
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hours of use and weighted so that a lecture hall 
"costs" more to use at hours of high demand than at 
low demand. 

Safeguards should be created to ensure an in- 
stitutional minimum standard for custodial care. In 
addition, enough money must t^e set aside for re*/ 
newal and replacement. The cruciia^ejements in this 
strategy are, of course, the amount of m^ney avail- 
able to each department and the process by which it 
is allocated. 

At Brown University and the University of 
Alabama-Birmingham, space costing is used to re- 
cover more accurately space costs and indirect 
costs allocated on a per square foot basis from 
research grants and contracts. Departments 
determine how much of their space is used for each 
research contract, and the costs of that space are 
•charged to the contract. At both universities, all 
academic departments are given an accounting of 
thefr total space costs, although not directly 
charged, in order to increase awareness of the true 
cpst of using space. 

At the University of Pennsylvania, facility use 
funds have traditionally been collected and distrib- 

Varied aspects of campus energy management — coal awaiting 
use at the campus generating plant (left), a leaking steam line in 
need of repairs (middle), and property functioning steam supply 
lines (right). i v -• 




uted centrally, in the common manner. Yet concern 
over efficient space utilization has led to a gradual 
introduction of the space costing strategy. In 1976 
the cost of space already occupied was computed 
and assessed to each college within the university. 
At the same time, each college was allocated 95 
percent of its "rent." Fortfie next several years, each 
college received one percent less of its rent from the 
central allocation process, and thus was forced to 
develop outside sources of income to pay the differ- 
ence from the central allocation. Rather than tackle, 
head on, central determination of how large an alkx 
cation each college "should" have (and therefore 
how much space it "should" have), the university is 
applying pressure to each college either to reduce 
the amount of space it occupies or cultivate inde- 
pendent income sources. 

Space costing requires a detailed data base, 
broken into square. foot units, for accurate assess- 
ment of costs to individual buildings. The data base 
developed for an energy management program also 
provides much of the information needed for space 
costing. Several computer software packages are 
on the market for tracking space inventory, utility 
costs and consumption patterns, and other informa- 
tion needed.for space costing. 

Comprehensive 

Energy Management • 

Because the cost of energy is the most rapidly in- 
creasing institutional budget item, decreasing 
energy consumption is an important component in 
reducing operating costs and permitting funds to be 
allocated instead to physical plant care. A com- * 
prehensive energy management program includes 
more efficient use of facilities and scheduling im- 

— provements,-as well as improvements in operation 
, and maintenance of buildings and higher-cost 

\ retrofitting of building components. An energy 

- program therefore needs to be developed collec- 
tively, with information contribute cLbv all campus 
constituents and responsibility for action delegated 
among those constituents! • * 

Almost colleges and universities, energy con- 
servation efforts have focused either on reduction 
measures or capital intensive solutions, such as 

double glazing windows or installing a sophisticated 
• control system. 

Work by California's Pacific Gas and Electric 
Company suggests, however, that of the first possi- 
ble 25 percent reduction in campus energy con- 
sumption, 20 percent is derived from improved ; 
operations and maintenance, and 5 percent from 
"energy conservation measures." Maintaining the 
boiler system/reducing hot water temperatures, 
cleaning condenser coils, maintaining proper Freon 
levels in coilings, adjusting belts ar* id dampers, iu- 
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bricating bearings, reducing outside air by 10 per- 
cent, setting time clocks and analyzing lighting 
levels with lumen reduction can save a campus 20 
percent in energy consumption. . 

Effective plant maintenance is.effective energy 
management. It does not make economic sense to 
purchase or lease a soph sticated energy control 
system if boilers are poorly serviced or dampers"on 
the roof do not work. Energy management has be- 
come capital intensive for two reasons. First, our » 
society has a penchant fcr giving problems a'VtecK^ 
nological fix." Second, the budgeting process ofjen 
makes it easier to justify/adding a piece of equip- 
ment than hiring an additional person. It is easierto 
quantify the payback'of a piece of hardware^ 

As one campgs chief operating engineer said, 
"If I could hire twof lore men, I would saye more than 
twice their salaries in energy." In other words, an r 
investment of $40,000 in fabor can reduce operating 
costs by more' than $80,000. Thatcan be viewed as 
a six-monttrpayback annually, or perhaps more ap- 
propriately, as the personnel generating $40,000 in 
income. A faculty member recovering twice hfs sal- 
ary is viewed with great favor, and a plant worker 
accomplishing the same should also be regarded 
favorably. In each case', income is being generated 
for the institution. The cost avoidance of energy 
management gan be used as the lever to undertake 
a comprehensive energy management program, in- 
cluding the hiring of necessary personnel. 

The Facilities Planning Group, using base data 
provided in' a facility energy audit, can be an effec- 
tive nucleus for establishing such a program. With 
energy audit data in hand, and working together with 
the plant director, the gfoup can explore alternative 
or cor^pTerTrentary actions to reduce campus energy 
assumption. A comparison of consumption econ- 
omies with the cost of implementing the various 
conservation measures (whether personnel or tech- 
nical) will determine the payback period, ^addition 
to financial considerations, of coursfe, decisions on 
conservation procedures should takelnto con- 
sideration effects on academic program, comfort » 
levels of buildings/inconvenience, and architectural 
significance of certain buildings. After the Planning 
Group has debated and agreed on an energy con- 
servation plan, it can establish a reduction qopA of, ' 
say, 20 percent beloW'current consumption. At regu- 
lar intervals the group can review progress in meet- 
ing that goal. 

MODELSFOR 
INSTITUTIONAL PLANNING 

The ability to plan for the future is paramount if in- 
stitutions are tp proceed along an orderly'course. . 
We offer here two of several excellent planning 
models available today. 



The first/the EDUCOM Financial Planning • 
Model (EFF?M), was originated at Staipford University 
and is in uSe at a number; of colleges and universities . 
across ine country. ThejEFPM i$ not technically a 
model, but a computer-based building system. 
Based on the "TRADES" budget-planning model 
developed at Stanford.jits capabilities were 
^expanded and generalized with support from the 
Lilly Endowment. The irFPM allows the user to test 
various policyand financial options. For instance, if 
faculty are given an 8 percenjs^T^nncrease, ' 
by how much must tuition increaserTo give salary . 
increases of 8 percent and hold tuition constant, 
by how many FTE's (f(jll-time equivalent students) 
must enrollment increase? The ability to program 
inflation rates, salaryjincfeases, and budget projec- 
tions, and to set up tljie information on matrices, 
allow^jjxe<lecision-makerto see the impact of inter- 
nafan'd e^ternal.cos^ escalators. The EFPM can also 
. be used to create mjacro and micro facility models. 
In differ wqnds^a mckJel can be developed for each 
building as well as fpr^he overall facility or physical 
plant budget. , j 

The EFPM proyides a blank matrix of 560 vari- 
ables and 12 yeWsi The user determines the 
categories, base-year values, and relationships. In 
most planning models the structure is fixed, but 
EFPM allows the content to be determined within 
. limits of the 560 variable's per model. Using EFPM, 
an institution can develop its own planning matrix by 
projecting the impact of both external factors (e.g., 
inflation rates, enrollment changes, utility cost 
escalation, and ch'angesjn endowment income) and 
internal factors (e.|g., personnel and collective bar- 
gaining agreements, F TE's, an d the need to replace 
the roof on Old Main). 

An EFPM planning model can be created spe- 
cifically to determine the effect of various external # 
and internal actions on the facility's budget. Among 
variables that canjbe examined and plotted along a 
. 1 2-year horizon are energy and labor agreements.. <- 

Once the data files ire created, the user runs the model 
from a computer terminal, specifying through a question- 
and-answer dialogue alternative values of the variables, 
functions to be performed, and reports to be generated. 
The functions inclUdeforecasti'ng up to 12 years and find- 
ing the feasible ranges of primary planning variables, sub- 
ject to a specified sel of constraints and calculating and 
plotting trade-offs between such variables (e.g., between; 
tuition growth and faculty salary growth rates). The pro- 1 
gram can be opsratedlby someone at the institution other, 
than the creator of the data files. (10) 



Of significant value is the ability of EFPM jo . ■ ■ - 
project specific cost vkriables and showtheir.impact 
on the institutional budget. The Facilities Planning • 
Group can therefore ask EFPM for the effects of [ ./ 
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various facility options. For example, if energy costs 
are assumed to rise at a rate 5 percent above that of 
inflation/and the total plant budget cannot increase 
faster than the inflationary rate of the economy, how 
much would labor and materials have to shrink in 
order to accommodate rising utility costs? What 
would be the savings if the library were closed an 
^hour earlier, or if the fans were shut off one hour 
before closing time? What would be the effect on the 
* budget of decreasing the level of custodial care? 
The physical plant budget can be broken down 
into as many as 560 discrete costs or variables, and . 
these again can be manipulated to show the budget- 
ary impact of raising and lowering the cost escala- 
tion of various components of the budget. It must be 
kept in mind, of course, that the quality of the fore- 
cast is as good or as bad as the data or assumptions 
on which itjs based. ■ 

For institutions that prefer a ready-qnade model 
which can be adjusted to fit local conditions, the 
Community College Planning Model (CCPM), re- 1 
cently developed by the Academy for Educational 
Development, is a useful tool. Again, the name of the 
? model is misleading. Its usefulness is not limited to 
- ■ ■ \ < 

Final Words 



In the last 25 years, public expenditures, plus private 
: philanthropy for new construction in higher educa- 
tion, totaled almost $60 billion. New brick-and-; 
mortar investments of that magnitude on the nation's ; 
campuses are, with few exceptions, over. The next j 
great building boom in higher education is not in 
sight in this century, and campus physical plants 
currently in place hold the classrooms, laboratories, 
and libraries in which tuture scholars will work. 
These physical assets of the nation's campuses . ./ 
cannot be allowed to deteriorate further. 

There is a direct relationship between institu- 
* tional mission and facilities, and responsibility for the 

Notes 



community colleges. However, it may be particularly 
appropriate to state systems of higher education 
■ because it is set up to simulate state funding 
mechanisms. 

The CCPM is more limited than EFPM in that it 
can be used only toanalyze relationships between 
enrollment and finances. However/because Wis a 
model, the user does not have tfa create all of the 
questions. The model is probably most useful in 
'analyzing alternatives.in resource allocation and 
; budgeting procedures. The CCPM can combine , 
limited historical trend analysis as well as future "' 
. enrollment and financial projections. , . 
: . t The EFPM and CCPM systems can be equally 
useful for analyzing the effects of variables. For 
instance, one could determine the impact on the 
total institutional cash flow of average salary 
increases over a 10-year period in determining 
requisite levels of tuition income. Determining the 
irrjpact of salary increases for specific nunpbers and 
categories of employees in the physical plant de- 
partment is another ISVel at which the EFPM and 
CCPM analysis might prove useful. 



academic enterprise includes responsibility for the 
care and management of the campus physical 
plant. As in 1 727, when the institutional statutes of 
the College of William and Mary placed with the 
president operating responsibility for institutional 
facilities, responsibility for their campuses must lie 
with top administrators and boards of trustees at 
institutions across the country. As an important in- 
stitutional resource— one which today's college and 
university leaders will pass on 16 future generations 
of scholars— the campus physical plant should be 
cared for and nourished as if the existence of the 
institution were dependent on it. 
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